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NAvIGATORN 


. Shewing and Explaining 3]: 


4 the Chicte principles and parrs 
both Theoricke and Pratticke, that 


are corryncd in the tamous Art of 
NAVIGATION. 
| WITH | 
A new and Admirable way of Siyling | = 
by the Arch of one of the greateſt * 
Circles. 
ALSO 


Contayning excellent Tables moſt ex-. 
attly Calcul..ced, ſhewing the t. ve Proporu- 
on of all Perelelt in reſpe ct ot che Meridian. 


With the proper Phraiſes d ſed in Mor- 
king of a Ship according to off Weatbcre. 


2 By Captain Cha icr Salronfla (N 
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In Autherem.. 


: He Northweſt m_ hath bin ſought by many a we: thy man, 
Bur ſtull their labour bath bin loſt, and fi nd it yet none canal 
Heere is a Circle now found out ch may give [ikel1hoed 
To finde much more then hach bin found, if nghely underſtood, 
Ir may be call'd the Stone which our Philoſophers did finde 
To bring them to Arts treaſury, to wit, the Golden myn'd : 
But ſome will ſay how can this be ? Doth Learning now begin? 
Nihil diffum * Can any ting be writ or ſpoke, which ne're before had bin? 
qu04 ro diff; The Prove: be tels us ſo indeed, but Proverbes often fayley (ſayle: 
1. * Sometimes the wile as well as foolc3, with proſperous wind may 
Fortuna fa- Yet for the Worke is done by one of no long ſeaſoned yeares, 
vit fatuis. It may be thought a Paradox that Yout: hould teach Gray haites. 
Shall wiſdcme bc diſpisd therefore becauſe but newly hatchit, 
® Sencx vu per How often hich the oldeſt Foxe in a (et ſnare bin catche ? 
baud capitur Let no raſh head fore · judge this Booke for the yong Authors ſake, 
. But let him try each Queſtion put, and thereof vantage take 
If ought be found unrruc therein, or clic ſublcribe thereto. 
For to find fault and ſhe no cauſe, none but vaine fooles will doe. 
The Author is no Galeni/# chat ſpeakes bui vrhat hee's taught, 
Nor doth hee ſell thoſe wares againe Which he before had bouybt, 
But from his ne Ixperienc. a doth cencluhons make, 
And what he gives you approv d you may for curiant take - 
Hee dearely got hat now he gives to all chiat liſt to reade, 
Expecting nought in lieu thereot but labour for his meed : 
Then take in worth what he ſo gives, you have it too good cheape, 
He till'd the ground and ſowed the ſced. but you the harveſt reape- 
Thus much I have (to gratulate the Author of thus — 
TOA good to wnte, and for my part ſo much content I rooke 
In reading of his Manuſcript before ro Preſſe it came 
That for 2 due no leſſe I could then thus applaud the (me. 


S. K. 
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10 
THE RIGHT HO NORA. 
THOMAS 


Earle of Ax vv DEL and Svaxx, 
Lord High eMarſhallof England, 


Knight of the Noble Order of the 
Garter, and One of his Majeſties 
moſt Honenrable Privie | 
Cowncel. 


Ricnr Hon: 
Hen a right Noble diſpo- 


ſition is once generally diſ- 
covered, it emboldens men 
chat are meere Strangers, to 

preſſe into theyr preſence, 
provided theyr errangs are 
onely concerning vertuous 
Actions, which motive hath 
made theſe rude lines voyd 
of all Rhe toricke, runne with ſuch haſt ro your Lord- 
ſhips hands, intreating = a favourable acceptance of a 

| 2 few 


; 
43 


2 
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N 
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The Epiſtle Dedicatorie_. 


— 


— 


few experimentall Concluſions, performed in the ad- 
mirable Art of *N av1car1 en, by one that is as much 
a ſtranger to your Lordſhip, as I am to the Land and 
my Kinsfolkes; many long Voyages having baniſhed 
me from the remembrance of them both; fo that I may 
juſtly affitme, I am ſcarce knowne to eyther of them, 
except now by reading my Name, they rub up theyr 
remembrance and finde me revived; who have layne a 
long time rak'd up in the embets gf oblivion, Howſo- 
ever it happen in that reſpeR, it isa matter very indiffe- 
rent to my mind ; for I onely dcfire, that theſe m 
Practices may prove pleaſing to your Lordſhip, which 
although they are delivered in a blunt phraiſc, I aſſure 
yon (Krighe Honowrable) will ſpeake the plaine Truth, 
other wiſe they ſhould not dare to deſire ſuch Noble 
protection, if they could not deſgrve and merit that 
which is moſt eſtcemed amongſt vertuous mindes. 
Therefore Id. | 1 manner aſſure my ſelfe they will 
gaine Your g. aſpect, which is too great a re- 
rd, to let f. i upon the firſt borne of my braine, and 
d will bind me perpetually to ſtudy, how to illuſtrate 
my preſent performance, that it may ever gaine Your 
Honours goodwill, 3 


Tour Lordſhips, is Command 


in any ſervices: 


Cuanrns SALTONSYTALL, 


F thou haſt ever ranne over any of 
Wy Nepruncs rewling Empire, I 
Ml know tbes wilt not exped that 
ſmooth Rhetorick ſhould flow from 
"ff theſe rough imployments , vpon 
WH which rugged Superficies all my 

A particular Art onely claims ts 
. have gained her original, Ha- 
ving beene there ſoundly and ſuf- 
fieiently infiruTed by Inder and Experience, the two moſ 
excellent Tutors which teach the truth by tryall, and there- 


fore thoſe experimentall Prafiices which produce credit 80 


the Theoricke through real and vncontrolable Conclu ſont, 
muff needes of al others bee moſt Aut benticte. For no man 
maſt imagine to merit the Name of 4 Navigator, that cas 
doe nothing out of hi quiet Study, alihough in that place hes 


ſhould be the moſt excellent and acute of al others, yet / ſay 


the Sea will (6 ſhake ſuch a Profeſſor, that thre bee (hall not 
be able to per for me any thing, which plainly expreſſeth that 
the moſt deſerving — * ave the t Noble Si- 


fters, 


— — 1 —— 2 —— — 


To the Reader. 
8 en MN 3 
fers, Art and Experience ever wanting vpon his perpecti- 
ons ot herwiſe be will fgile the Worlds expecbat ion in giving 
4 true accompt of theſe Attions, Therefare 1 traft in tb 
whole trali of my following Treatiſe, thos (halt trace them 
like loving Companions, which both together mount , firff 
the loweſt Staire, and ſo inſeparably proceed, untill they are 
percht vpon the bigbeſ Pinacle_ , which place ( thou mayef 
wuderfland) is obtayned with much paines, and cannot bee 
purchaſed at one payment; becauſe thu excellent Art at each 
degree of aſcending will accept of no aſſurance ſæve preſent 
ſatitfacbion, by which ſbec onely obſerves your ſuf ficiencie_. 
Therefore you muſt reſolve to pay for each particular, as you 
proceed, not preſoming irregularly to aſpire ſuch unperaleld 
rfeftions leaſt in the roome of your wadeſerved renne, 
yes feele the ſbarpe laſh of ruine, a4 4 infl reward for ſuch 
raſb attempts; yet I aſſare my ſe:fe thee are ſame Crittichs 
which will cauſleſly condemne_ and carpe at my following 
Worte in the firfl foundation, as being lad too low, and 
therefore none of it worthy to be leo d ups Such bubble- 
braines | leave to build brave Cafiles tn the are ſutable to 
their empty out-ſides, defiring to recerus my generall Cen- 
ſure, ioyntly from the tudicious Sea-man and the intelligem 
Artiſt, from whoſe favourable conſiraction I expet3 my 
Fortune, and ſo farewell. 


— 


Your Friend, 


Charles S altonſtall. 


a 
—— — — — — — — 


— 
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TO ALL GENERO VS AND 
induſtrious 8 E A-M EN. 


Kind Compansons - | | 
Could not choſe but preſent theſe few lines to 
your favoui able acceptance, before you pro- 
ceed to take a farther view of the following 
Worke, that none might hercafter miſtake 
my intent, and imagine where Ignorance is 0- 
penly pointed at that I meant any of you in particular : For 
Induſtry and Art, are both ſuiltcient Bucklers to ſhield you 
all ſure enough from any ſuck danger. But you know there 
is a certaine ind of Creature, crept intgthe confines of moſt 
warlike Ships, whoſe rare andilliterarWlegations are ever 
abſolute againſt the Rules of Art, and all thoſe which bring 
about their Conclufions — ſuch Directions; be- 
caule they are cleane coatrary to their conſtitutions. If ſuch 
men as they ſnuffe up Pepper, and ſo fall a ſneezing out their 
malice againſt the matter, which in no wile they are able to 
mend, the diſtaſt will give mee no diſcontent ; for their pal- 
lates cannot reliſh the excellent rules of Reaſ@n ; therefore, l 
am certaine will ſuck out nothing but the ſowre ſauce, which 
will make them vomit up their venome, bequeathing all the 
reſt to the intelligent Artiſts, men of another remper, whoſe 
raltes are able to diſtinguiſh what variety of delicate faire 
Fruits they are freely feaſted wit hall. Their goodneſſe I doe 
not doubt, but time will ſo well diſcover, that ſome gratefull 
acknowledgement ſhall bee powred upon the firſt Planter 
how ſoever it fortune, I doe not deſire to find favour through 
a flattering Epiſtle, preſuming the enſuing matter muſt me · 
rit that, or elſe I have mach miſtooke the marke, and tooke a 
great deale of paines to little purpoſe. So farewell. 


Tears, how you will, 


Charles Saltonſtall. 
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In laudem e Arithmoticæ, & N avi- 


garoris Arithmetici, a CA A0 TO 
SAT Tons TAT To derlinedti. 


St Numerns proprium rations, namg, propage 

Calefiis mens eft, retinens & originis alta 
Obſturum Lumen, N umeri quaſi Lampade luſtrat 
Mandum, ſed Numerus neſcit que debita lans eff 
Hic fibs, nam ſolum nu O haxc ills fatiſcit. 
Nam Numer ies rerum, molemg, fignrat 
Antiquam induitta forma, quia cuncta creantur 
Ordineg, & Numero, ſpeculeg, videntur in Artic. 
Ars N umeri Oceanum, Thetidiſq; cubilia ſpectat 
Atg, ſuperficiem cali menſurat, & omnes 
In Spheris ftellas, fi que verti pine certa 
Per binos curſiu remeant, iterumg, novantnr 1 
Dividit hec terra, & tum Geographia pulchra eff 
Cernleum notes per Rhombes ide £quor. 
Proteus ut Numer [eſe transſormat ad omnew 
Formam, ſnbjeftig, ſi guras ĩnduit ille 
Vt veſtem externam; Numer Dace per mare latum 
Naut a, er ſi fucris ventis & fluctibus actus, 
Oceans tandem emenſo aſpicienda reſur get 
Terra, atq; Ars Numeri ad Portum te ducet apertum. 
Sed quorſum hac? Numero tuus hic Nauclerus in altum 
Oceanam penetrant, Arti circumvolat als 


Circuli & his Arca, Naucleri dirigit Artem 
Wye Saltonſtall. 


In 
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Is 1s Proif if * * the Arithmaticall Navig e- 
tor, written and delineated by Captaine CHARLES 
SALTONSTALL. 


Vmber i ee reaſon a property a property 
For the Soule is a heavenly * 
Whuch ſtill recayning ſome dimme — 
2 —— — . 
And ſhining Lampe of Number the — views 
Yer — — not vvhat Praiſes are due 
Vnto it ſelſe heere, but dech fayle therein 
When it endeavouteth to number chem. 
Number did kgure all the kinds that be 
And gave forme to the Chaos formerly. 
All things in Number have created beene 
At in the Glaſſe of Art they may be ſeene. 
This Art ſurveyeth Thetit bed, che Scas, - 
It meaſures the Heavens ſuperficies, 
And all the Starres, which in their Spheares move on 
With a conſt ant double revolution. | 
It divides the Earth, then tis Geography 8 
And by knoyne Rhombes divideth che ble Sea/ 
' Number hke vnto Proteu doth turne 
Tr ſelfe into a divers ſhape and — 
And like an vpper garment doch put 
The figures Which to lus ſubjeR — 
3 — Martners if Number be your lang. 
h you about the Sea (© — - 
ſtormy windes, and waves have driven — 
Base: at length (ml ſxvell vy to be ſeene, 
And havi — Seas, Number ſtall bring - 
You to the Haven you dete to winne. \ 
But vvhas of thus ? Thy Navigator heere 


CT £ 


Ss 


Vpen the wings of Art it ſelfe doch beate. 0 | 
Aad by the Arch of a Circle dothimpart , * . © þ . N 
* ä Na viges ion Arte - 3 ; 

ale. | 
Nevt\nere Tx wr reunnins n. - 


Las Tv 2vns u igur dra Kelyg hos. 
N WII SALTONMSTALL» 


* In- 


In laude Cano SA Iren trat, of New: 
: £<8oris [ai, O. 


Di Heile e aliquem ſubitò prodire Poet am, 
Mie veſtram in laudem [cribere juſſit Amor. 
Ob/tquinm indignos laudet cum divite vena, 
At laudem ex ſcripti te oy liquer. 
Omnia ſal ſapit, & ſuper omnia [pargitar hic Sal, 
Artem & Iudicium pagina qu ſapit. 
Hinc Saltonſtalli »owen 145 convenss, Artis 
Spargitnr, ecct tus, ſal ſuper emne, libro. 
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In Praiſe of Captalne Charles Saltonſtall, and bi 
Navigator, an Ogdoaſtick, 


Is hard for any ſtraight way to come forth 

A Poet, yet Love bids me praiſe your worth; 
Flattery may praiſe thoſe that unworthy are 

Of praiſe, but your Worke doth your praiſe declare. 
Salt ſayears all, beere Salt on all is caſt, 

Each leafe of Art and Iudgement too doth tuſt, 

For you have ſprinkled Arts Sa/r-9n-a7, 

And ſo deſerv'd the Name of Sa/ronftal. 


. J. F. 


. — 


Ld Father N © 8, with all bu ſaved brood 
Did firſt in Ship ſayle on the Ocean flaed: 
And after that divides the then knowne Earth 
Into three parts, as bus Sonnes right by birth. 
But now behold a fourth more ravely bleſt 

The Navigator, whoſe Art gain d the reff. 


Riek LyYDALL, 
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V Hat ſhall wee give che Navigeter heere : 
For Bayes too meane an offring doch appeate: 
Although that Bayes and Roſemary boch be | 
'Viedto grace a Bridall commonly. 
You Saylers all pray come to the wedding 
Of Art and tence, with this bidding: 
If for the Wedding · houſe you chance to looke, 
The Wedding is kept heere within this Booke. 
Then come you merry Lads, that have beene tride 
And leave your Wenches,make this Booke your Bride. 


Edvard B like. 
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The Author to his Friend honoured 
for Vertue-. 


Ur fela in tenebris fic Amor in adverſir. 


N? time Deare Friend, can make your love appeare, 
Like the dim Inſcription of a Tombe-ftone wheres 
Each duſty letter is worne out, for l 

Have en my heart ingrav'd your curt 
Comforting mee when I was molt caſt downe, 
As a Trophie of fortunes anjaſt frowne. | 
Right gen'rous was you indneſſe unto me, 
No tume can wipe it out of memorie. 

So that unto your Altar I will bring 

Every day thankes for a free offering, 

And will be onely thine, in any thing. 


——— — —— 
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Ts th: merry CMarriners, and Sea-men, the Navigator 
wiſherh Health, Happineſſe, and Proſperops 
" Voyages. 1 


Ou truſty Trojans,and you merry Greekes, . 
That doe ranlack all the worlds Coaſts, and Creekes, 
The Navigator wiſheth you all health, 
And that you may bring —— great ſtore of wealth. 
W hich to performe if you advice will take 
That all proſperous Veyages you may make 
Hee ſhewes the way, that ſo you may come home 
In dye time to your Wives, who make their moane 
Like chaſt Pene/ope for her Vliſſes, 
Or lilce Niobe turne to Stones, but if wiſhes 
Oc the Navigators Art can prevay le, 
To come backe to your Wives you ſhall nos fayle. 
And when you ſuddenly talce them Napping 
As they doe ſpinne on their wheeles at Napping. ; 
| Fiſt give your Wives, I pray, a hearty Smachee, 
Thendrinke the Navigarors health in Sacke. 


| Edward Flowerdewe. 
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Faults ofthe Preſſe; my Pen doth thus amt 
ie Rules of Art in perſon Heut fene. 


Age 4. line 2 2. gead dipreſſion, pag. 28. 1.8: for fruſtrated rend ſabrracted. 
. 4.1 3 J. leave — pag. 69, l. 3 read their true — — 6. l. 4 
for A, read B, pag. 8. the citculat Figure vwanteth G. pag. 95. put in j. in the 
manner of oke of the 2. Queſt. of Reduction, — 13.dep.12 leag.2 mil. 
63 1 Staves, 7 fourth Queſtion is to be wholly 109 out, for the 5. 
<Vucſtion is the lame ſheynng the true manner of worke, pat · or. I. 2. tead 
45 29.leag.0. mil. 3 60 Staves, pag. i os. I. laſt, read 462911. pag. 107. I x. 
read 154. leag.o. mil. t 2. gtavet, pag. o. l. . fot know read now, pag. ibid. 
1.8. for with you bow to reduce, read which reduce, pag.t I I. l. 2. read 60. dep. 
77 13. in the ueſt. of the Revetſed rule, for ridg read rigge, for Lye in whe 
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line ef the booke, read [ikg. 
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NAVIGATOR: 


| CHAD. I. 
{ The Diviſion and Deſcription of the whole An 
of Navigation. - 


<7 Avigation is that adinirable Art which 
9) produceth moſt certain and infalliable Di- 
rections, how you hall tayle a Ship the 
moſt compendious Courſe betwixt any 
two places that are never to farre diſtant, 
| . if there bee Sea or water ſuſficient for tho 
DENSE AC Ship to to im through: which knowledge 

"FE is gained by getting the true underſtand- 
ing of theſe two principall parts; Namely the Theorick, and 
the practick. For the Theorick will fully informe youot the 
compoſition of the Spheare in generall, and in particular of 
the Figure, Number, and Mottons made in the Heavens, 
chicfly of the higheſt meveable, called ( Primum Mobile, 
and likewiſe of the firſt, fourth, eight, and ninth Heavens; 
the Thearjcke will alſo informe you how the Elements are 
diſpdſed, with their * and ſcituations, eſpecially in 
the 
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2 The Navigator. 


the compoſition of the Earth and Waters, which make one 
abſolute rouad body, with the Nature and uſe of the Circles 
which arc ſuppoſed to be contained in that Spheare; if you 
doe net endeavour to get this knowledge, you eannot deſire 
the name of a Navigator. The Fractick pactisproperly pla- 
ced upon the making and uſing of divers Inſtruments, as 
Croſle- ſtaves, Back-itaves, Nocturnals, Planiſpheares, inſtru- 
ments for the Moone and Tydes, with divers others: Yet 
there is one certaine Compoſition more rare then all the reſt 
in the Practick of Navigation, ch hath ever beene o- 
ted by all mien that have writ of the Art: Aud that is, tha un- 
patraleld Pabrick of a gallant Ship, whoſe way of working, 
ruling, guiding, governing,and conſtraining to performe the 
expert Navigators pleaſure in the Sea, hath at no time untill 
now beene explained by any Pen: But I could not let it paſſe 
any longer, becauſe I knew with proper phraſe how to per- 
forme it, which perchance hither unto hath hindred it from 
the publicke view, howſoever it hath happened I know not, 
bur me thinks the divers Navigators which haue writ ſeve- 
rally of the Art, ſhould ſome of them haue remembred be- 
fore this time to try, bow truely and lively they could have 
layd forth their Skill in controlling, guiding, and working 
2 Ship according to all weathers at Sea, by the expreſſion of 
their pen : bac I truſt they will all pardon me for raking no- 
tice of their over-fight, if they will not, I aſſure him that 
thinkes his ſelfe the moſt ſufficient, ebat I doe not feare bet 
ſwould draw forth a ſecond deſcription te make the Matter 
appeare more Lively in aleſſe Compaſſe. 


CHAP. 11, 
The praflicke part of working 4 Ship 


in ak Weathers. 


OR that part of Navigation which is 
by the practicall knowledge of working a Ship 
in all wearbers at Sea, it is impoſſible for any to 
preſcribe rules, or give demonſtration by words 
rant of Marine affaires 
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to thoſe which are altogether igno 
that they may reape any benefit or knowledge by it, although 


indeed; that whole Practick part may be compoſed and deli - 
vered in proper Sca phraſes OE each ſeverall mate- 
* 


riall belonging and appertaining to a Ship compleatly rigged, 
with the uſe of each ſeverall Rope in working and trimming 
failes at Sea; But E pray, whe would or could poſſible appre- 
hend the reaſon of ſuch a demonſtration except an experi- 
enced Marriner, whe will give you as little thank for your la- 
bour in tal ing paines to advertiſe him of thoſe things which 
oll hes life time he hath bin brought up to, as if you ould go 
aboard a Ship and ſhew the Maſter which is the Mayne bows 
lyne; but becaule all Arts and Sciences, are diuided into two 
Chiefe partgor principals, namely the Theorick and Pra- 
Rieke, and in regard it is impoſſible, for any to be complear 
without hee hath -artained to the true knowledge of them 
both, (being inſeparable companions which ever waite upon 
perfection.) Therefore I could not now command my pen to 
paſſe any farther forward, before it had firſt plainely expreſ- 
{ed the proper way of working a Ship in all Weat char 
it might prevent the cenſure of all ſuch, as lam ccrtaine will 
be very curious in inquiring, whether I may not be found 
lame in that Limbe, and ſo like themſelves ſhould appeare 
moſt imperfect. (For with griefe I ſpeake it) this Noble Art 
of Navigation had never more maimed and decrepped fel- 
lowes (preferred through favour and fortune) fo that now 
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adayes let one come aboard a tall Ship at Sea, and it wilbe 
very rare to find ignoragce ot of ti bound houſe, but chmn- 
monly better Marriners apd more ſuihatent. men. afore the 
Maſt, whioh are turned Hawlc-Bowlings through the averi- 
neſſe of their fates, | Gould be Very glad to ſee a more equall 


Ballance uſed, for the furtherance of the inJultripus and in- 


couragetnent of deſerving men; For, if this laſi 
ſhould be of any long contiauance, I feere in 


grenh of this Famaus Illo, which hath (© lung de- 
tervingly held the ſuperiority of alt other parts of the whole 
World, for breeding and bringing fort Famous Navigators. 
The Hollander Already deginneth to have us in Contempt, 
layiag . de is farre aſpte ui bo for pa and ſuſtied en Mare 
ciner: but for che laſtĩt may be ſsone anſwered, ad not the 
ſoruter balance, enforced dur expert Suaylers td ſeek 
if fortune would be more favourable amongſt t hem, they had 


not heene at thisqiy in ſuch a flouriſhing heigbe ; but ſwift 


ime is ſubject ſoone with his filentcourle to as out 

netbrince, und ſo Il doubt they will exceed uf ind ed, 
to out Natiòus great diſhoneur. I will not draw forth this 
digt eation to any longer difcourſe, leaſt my Rbetoricke 
{Weald not reliſh ia the Exres of all men, but will now re- 
turiſt, to this Practick part —— a mp 5 - _ 
appeire in proper Sea ef how a'Ship tly Rig. 
2 you eng rr by.and large in fairg weather 
and-Foule, not expecting that any may 1 lnowledge by 
it, but onely that Marriners may cenſure , ſome I know 
beiag a lictle touched will ay (as their common phraſe is) if 
they had me at Ses, and turned me three times round, all my 
pt eſcribed rules would be to ſeelce, but let them know (no) 


not ifthey turnd the Sbip threeſcore times round, and let it 


blow - high, blow low, but I will worke the Ship as well in 
all aſſayes as ever they did, therefore to prevent ſuch calum- 
nie, let all men confider this Practick part. jn briefe follgwing» 


aliry ſhouldb ſhort pro“ 
ceſſa of time the compleat Marriner will 'very a 
aboard zvy Shi , achongh you ſeareh,' Fore, id Aft, 
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My Anchor is iy. 


81 Roome , let ſall your Fre- ſayle, haawe ou 
4 Fore · top ſay le, heave out Mai ſayle, hoice up Fore 
topſaile,hoice vp Maine-coplayley looſe Sprit -ſayle, heave 
out Mizen- topiayle, ſquare your Spcit- ſayſe, a brave g ale, let 
vs have ber in all her Ceuyaſſe, heavo bat · Sptu - ſayle, Top: 
ſayle, Fore · top gellant- ſayle. Maine · tap ſayle, boyce 
up your ſmali- ſailes, haw le aft your for ats, I-keepe my 
Mayne-ſaile furled, becauſe I hold it your Foxe · ſaile and 
Fore · topſaile be good Sailes, that the Ship maketh bettet 
way now, then if ter Mayne · ſaile were dow ne, which 
would becalme her Fore- ſaile, and Fore-top-aile, and the 
Ship ſteereth beſt with her head-failes. I have of purpoſe o- 
micted the cleering cach ſeverall Rope, now at my 1 
file, onely you muſt Imagine, that the Sheats are all haw- 
led-home, and the yards hoyſed up, and then you have her 
compleat, under · ſaile right afore : FY 


A freſb-Gale_. 


He wind bloweth Freſh, hawle downe your Fore-top- 

gallent-ſaile, hawle dow ne Maine - top- gallant ſaile, In 
Sptit · ſaile top · iaile, let goe Sprit- ſaile · tqp-ſaile. Sbeats, 
hawle home his Clulynes, In Fore · top. gallant · ſaile, In Main- 
top · gallant- ſaile, In My zen- top · ſaile, let goes Top- gallaat 
Shcats, Caſt off Top- gallant bowlynes, hawle home Top-gal- 
lant Clulynes, the Mixen Top · ſaile is In, and ſo is all the reſt 
of the (mall ſailes. 


81 
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A Scant-Wind. 3 


He Wind Scanteth, vcare-ont ſome of the wearher 
Sheat of the Fore-ſaileg let go your Weather Braces, top 
3 your 
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your Sprit-ſaile, looſe Maync-ſaile, (the wind vereth for- 
ward) get too your Fore · tacke, cait off your weather-Sheate, 
let goe your weather-Braſe, vere out ſome of the lee-Sheate, 
let fall Maine · ſayle, get too Maine - tac k, caſt off Maine- braſe, 
and Maine - top-lay le, hawle aft Maine-ſheate, the winde is 
Sharpe, in Sprit- ſayle, ſquare Sprit- ſayle · yard, let goe Sprit- 
ſayle Sheates, hawle "Pp prit-ſayleChulynes, get Maine - bow - 
lyno, in Block, hawle forward Maihe-bowlyne, hawle Main- 
top-ſayle Bowlyne, hawle tought, Fore-bowlyne, and Fore- 
top-ſayle Bowlyne, hawle aft Maine-ſheate, hawle abroad 
Myzen, ſet in your Lee-braces, and keope her as neere as ſhe 
will lye; heere you have all your ſayles, Trim'd Sharpe or by, 
a wind. 


— — 


A Stiffe-Gale_. 


He wind blowes Frisking, ſettle downe your Fore-top- 
ſayle, ſettle Maine · topſaile, (much wind) hawle downe 
Fore-top-ſaile, hawledowne Maine-top-ſaile. | 


A hard Gal. 


T bloweth hard, take in our Top-ſailes, let goe yourlee- 
Braſes, and caſt off your Bowlynes, braſe your Weather- 
Braſes, and ſpill your Sayles, let goe Top- ſaile Sheats, hawle 
home Top-ſayle Clulynes, the ſailes are fur led, _ your 
Top-ſaileyards; heere have you the Ship brought into her 
courſes or low - ſailes. 


A Sterme_. 


I bloweth extreame, and like to overblow, ſee that your 
Maine- Hallyards be clecre, make all your geere, cleare ro 
lower the Maine- yard, hawle downe the My zen, caſt off Top- 
ſaile Sheats, Clugarnets, Buntlynes, Leechlynes, Lifts, and all 


your other geere, (and Lower) bring the yard downe, hawle 
to 
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to the Capſten, the y ard is downe, get the Saile together, and 
Furle it ſure, make faſt the yard for Traverſing. 


A growne Sea. 


7 He — is — Ar we mak foule weather, _ 
our Gunaes be al it is better Spooming , U 
Helme a weather, and mind what is ſaid, right — — 
let riſe Fore-tack, ſettle our For yard, the Fore ; ſaile 
giveth way, (lower a Mayne) hawle ls Saile into the Shi 
and looſe it from the yard, get too the Fore- Bonnet, make a 
cleere and Hoyſe the Fore- yard; heere have you the Ship, 
brought from all her Canvas to a Fore-bonnet ſpooming be- 
fore the Sea. | 


A fierce Storme_. 


— Hard up, Right, Port hard, more hands (he can- 


not put up the Helme) the Sea breakes dangerous, have a 
care what is ſaid, and ſtand ſtoutly to the Helme, ſhall we ger? 


downe our Top · maſts, no let all Rand, the Ship is the Hof. 
ſommer, and hath better way through the Sea, for their be- 
ing a left, (it you have Sea · roome, it is never good to ſtrike 
your Top- maſts either under the Sea or before; ) thus much 
for handling the Ship By and Large, in Faite- weather and 
Foule ;now a word or two, of Turning to Windward. 


To turne to Wind-ward,. 


| 1 X Courſe is N. and the W ind is at N, E. get your Ster- 
d.Tackes aboard, caſt off your weather Braces) 


* brace upon your Lee-Braſes, and hawle forward by = wen 
ther Bewlines, hawle toug hit all your weather lynes, 
and ſet in your Lee Braſes, hawle abroad Myzen, and k 


her full, and By, as necreas ſhe will Lie. How wind you, N. 
N, W. aquade winde (no Neere) hard no neere, the — 
vearert 
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yearerh forwards we ſhall have 2 Weſterly wind, How wind 


you, W. N, W. hard no Neere, Hom wind you, S, W. (make 
ready to goe about) we ſhall lye our courſe the other way 
(Ready, Ready) no Neete, give the $hip way that ſhe may 
Stay, (a Lee the Helme) veare out fore Sheate, caſt off Lee- 
Brales of your Forte: ſaile, 2nd Fore-top-ſaile, braſe upon the 
weather Braſes, (the Fore - ſaile is a Back Stayet) hawle about 
Maine; ſaile, let riſe Maine Tacke caſt of your Lardboard 
Braſes, let gor Maine Bowlyne, and Maine-top. ſaile Bow- 
lyne,bawle torward by Larbord, Maine Bowline and Maine- 
rop-ſaile,braſe upon Starboard, Maine Braſe and Mainc-top- 
ſaile,get too Maine Tack, and then hawle aft Maine Shear, let 
tiſe Fore Tack, veare out weather Sheate, get too Fore Tack, 
let goe Forc-Bowline,and Fore- top- ſaile, ha le aft Lee Shear, 
hawle tought Maine Bowlyne and Mayne-top- ſaile, hawle 
rought Fore Bowline and ee re ſet in Lee Bra- 
ſes, Fore and aft, and the Myzen ſhifted, keepe her as neere as 
ſhe will Lye, no Necre, How wind you, N. and a weather, 
ng Neere, lecpe her full, the wind is at W. keepo her as 
neere as ſhe will Lye. How wind yon, N. N, W. no Neere, veare 


dit ſome, of she Maine Sheate, and eaſe your Lee Braſes, 


your cour ſe, (the wind is broad) veare out ſome more of 
Maine Sheat, let goe your bowlines, and Lee Braſes, the wind 
is Qz@rrormylct riſe your Fore Tack,hawic aft che weathes 


Sheatabaſe Anchor Stock, hraſe upon your weather Bra- 
- ſes,ha 


wie yp your Myzen and looſe Sprit- ſaile, sabrave gale, 


the wind is all aft, let riſe Maine-tack, hawle att Maine Sheat, 


ſquare Sprit- ſaile and all the reſt of our Siiles; heere have you 
the Ship in all her Canvas againe, Steering right before the 
wiad as ſhe did at the firſt ſetting ſaile, having beeng work- 
ed in all manner of weit herand with all ond of winds k- 
fore I will onelꝝ proceed concern tlicklan-of; Wars, 
ought robe worked, in all aſlaycs; and: ſo will trave ybu the 
Practicke tu cenſure. . a 


* * 
1 / -» 
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A las Marre... 

Vr Mana- of- Wiarre is compleatly rigged, and fitted with 
all manner of materials, « choyce crew of Sea- men a- 
board, and now lyeth at Hal in a good Latitude, daily ex- 
pecting that a faire Fortune will appcare within her Hori- 
ron. the dey breakee, bravely (up youths into the Tops and 
look abroad now at Sunnc-rifing.) looke to the Weſtward, 
if there be no pe that are Nipt with this Eafterly wind, 
(.4 Saile, a Saile) faire by us (how ſtands the) it is one that 
18 plying to windward, ſhe ſtands with her Lurboard Tackes 
aboard, (O. then ſhelyes, tothe Seuthwerd with the Stcame, 
a brave Chaſe) wee ſes her here upon the Decks, ſet her by 
the Compaſſe (how beares the) dite $, W. x good man _to 
the Helme, let fall Fore-ſaile, get Larboard tackes a board, 
downe Maine-ſaile , heave out Fore-top-ſaile, heave out 
Maine · top · ſile. hoyce up Fore-top-ſaite, hoyceup Maine- 
top-ſaile, let tall Sprir-ſailc, heave out Sprit ſaile-cop-laile, 
out Fere-top-gallant-ſuile, vur Maine-top-gallan'-ſaile; 
boyſe up aur mall Sailes, hoyce up eur Myzen, heave out 
our Myzen-top-ſaile, have a care of your hand at the Helme, 

keepe der thus) well Stecrd, the Ship makes brave wa 
through theSen,and we raiſe her a pace, if ſhe keep her e 
wee be up with her within two glaſſes, (Starboard) 
keepe the chaſe open with the litch of the Fore - ſaile, well 
Steered) keepe her thus, come aft all hands, the Sbip will 
ile better by a Top-ſaile, for ſhe is too much by the head, 
all ſtill that the Ship mey runne true through the Sea, it is 
a great Ship (no forte) ſhee hath the bigger hold, and car- 
ries more goods, (Port) the ehaſe is iſtayes, ſhe will about the 
other way (Port) the chaſe is about (Port hard) let 
rife Maine · tacke, let riſe Fore - caeke, brace upon your Lar-. 
heard braces, get too Starboard-Mzine-tacke, and Starboard, 
Fore-txcke,caft off all your ſtarboard braces, (ſteady) rig lit 
your Helme (well ſteerd) the chate clinge up cloſe co the 
wind, keeps her open under = Lee, Gunner ſee that all 
| our 


| Gunnes,dJowne with all Hammacoes, and Cibbing that may 
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our Gunnes be cleere, and that nothing peſter our Deckes, 
tor we ſhalbe ſtraight up with her, (Starboard) the cbaſe 
payes away,more roome (Starboard hard) yeare out ſome of 
the Maine Sheate, and Fore Sheate, caſt off all your Larboard 
braces, (ſteddy, ſteady) keepe her thus, well ſteerd. the chaſe 
roome, her Sailes are trimm d before the wind, (Star- 

board hard) let riſe Maine-taclce, let riſe Fore-racke, hawte 
aft Maine Sheats, hawle aft Fore Sheats, we have a Sterne 
chaſe, hawle up our Maine-{aile in the Brayles, the Ship will 
ſteere the better with her head Sailes, and will have quicker 
way through the Sea, we fetch upon her hand goihg, the 
chaſe hawirs up his Maine-ſaile and ſurles it, ſhe puts abroad 
er waſte cloaths, (be will fight with us betore the wiad, 
come up aw young men) and furle our Maine-faile, Siyng 


our Fore-yard, put abroad our waſte cloaths (is 
tleere below leave not ſo much ns a Spun yarne amongt ous 


| eur Maine yard, with the Chaines ia the — en 
things 


hinder or hurt us, Gunner have you all your geare ina readi- 
neſſe, is there ſtore ofCartrages ready fiil d, all manner of ſhot 
at the Mainemaſt, Spanges, Rammers, Ladels, Primming I- 
rous, and Primaing hornes, Lyntſtockes, Wads, and water 
ſufficient for the ſeverall Quarters, be ſure that none of our 
Guanes be cloyd, and when we are in fight, cver load with 
Croebar and Langrell, alwayes obſerving to give fire when 
the word is given, ſec that there be halfe Pikes and Iavelinges 
in a readineſſe, and that all our Martherers and Seockfowlers, 
bave their chambers filld with good Powder and bagges of 
ſmall Shot to loade them, that if we ſhould be laid aboard we 
may cleere our Decks, we are almoſt up with our chaſe,ſhe is 
full of men, it is a hot Ship, but ſhe is deep & very foule (come 
cheerly my hearts) it is a Prize worth fighting tor, the chaſe 
takes in her ſmall Sailes, up aloft youths, take in our Top · gal- 
A: · ſailes, in pᷣprit · ſaile - top- ſaile, in ien · top- ſaile, take in our 
Sprit · ſaile, & bring the y ard alongſt· chips, ſhe puts abroad her 


colours, it is the Ragged Staffe, boy up & put abroad e 
$ 


11 
his colours in our Maine · top, ſtep aft a hand, and put abroad 
par bloudy Ancient, the ſettles her Top. fnles,we are within 
(her, let all dur Sunnes be looſe in the Tackles, and the 
(Ports) all knoekt open that they may be tunne out when the 
word is given, up Trumpet and heile our Prize, the anſwer- 
eth us againe with her Trumpet, hold faſt Gunner, doe not 
give fire untill we baile him with our voyces (Port) edge 


oS® 
1 


cowards him, he fires his broad ſide upon us (hat cheere yx 


Mates, is all well bet wixt Deckes, yea, yea) onely wee are 
rackt through and through, (no force) it is his turne next, 
but give not fire at any rate uatill we tre within Pyſtoll ſhor, 
(Port) edge towards him, he plyes his ſmall-ſhor, hold faſt 
Gunner (Port) right your Helme, we are cloſe aboard (Star- 
board) give fire Gunner, anſwer him in his ewne Language, 
he gaules us with his ſmall ſhort, Gunner clap in ſome caſe 
ſhot into thoſe Gunnes which you are gow a loading, we are 
ſhot a head, he lyes broad off to the Southward, that he may 
fre his other bread ſide upon us, (Starbeard hard) get too 
Larbord Fore-tacke, trimme your Top- ſailes, runne out our 
Larboard Gunnes, he fires his Starboard bread fide, upon us, 
and powres in his {mall hot (Starboard) give not Greuaritt 
che tall off, that the prize may receive ow whole broad-fide 
(Steddy a Port) give fire Gunner, his Maine-top-maſt is by 
the board, and our laſt broad fide hath done great execution 
(cheerely my Mates, the day will be ours) he is ſbot a bead, 
and beares up before the wind to ſtop bis Leakes,(keepe ber 
thus) well Steer d, wee are to the Southw d of the Prize 
(Port hard) beate up before the wind, that we may give him 
our Starboard broad Side, Gunner is there good ſtore ot 
Caſe ſhot in our Gunres (yea, yea) Port) edge towards him 
Gunner gy hen you give fire, bring your Gunnes to bearo 
amo is men upon the Deckes, he they may ſhare our 
caſe · ot, (well ſteerd) we are cloſe abord, give fire (Star. 
board) well done Mr. Gunner, they lye heads and poynts a- 
board the chaſe, we are ſhot a head, he ſtrikes his Pore · top- 
ſaile, he wguld fall a Sterne, * hath his belly full, but — 
I 2 ; mu. 


—— 
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muſt not leave him thus, aluffs into the wind, he braces his 
Fore-ſaile and Fore-top-laile a Backe-itayes, (Port hard) 

et too Starboard Maine-tacke and Starboard Fore-tacke, 

aluffe) hawle forward Maine Bowlife, and Matge-top-ſaile 
Bowline, hawle forward Fore-Bowline and Fore- top · ſaile- 
Bowline, (alutfe, aluffe) well ſteer d (no neere) come ready, 
ready, that we may gocabout, we thail fetch her ag ine upon 
this board a Lec the Helme, the Fore-ſaile is a back-ſtayey, 
let riſe Maine-tacke, let goe Maine-bowline and Maine. top- 
ſaile Bowline, hawle about Mainc-faile get too Maine-tacke, 
and Fore-tacke, bawle aft your Mayne-Sheate and Fore-- 
Sheate, trimme your Top- ſayles (no neere) hard no neere, 
the Ship will ſtay, flat in your Fare · ſaile [hee falleth off againe 
(thus) (warreyno more) {aluffe ) tlie prize puts abroad a2 
White flag of truce, (aluffe) we will weather dim, and then 
keepe him under our Lee, he hailes us with his voyces, mind. 
what be (ayes, (Quarter for our lives, and we yeeld the Ship 
and Goods) good Quarter is granted, (provided) that you 
forthwith take ia all your Sailes and furle them, untill wee 
come aboard with our Shallop, if you unlooſe a knor of Saile 
expect our broad-ſideand no Quarter; thus leaving the Man 
of Warre, to enter his Prize, I will likewiſe leave you thus 
much of the Practick part of Navigation, to all your Iudicious 
cenſures, by which you may perceive, that I have turned and 
worked the Ship in all aſſayes, with words and proper Sea- 
phraſes: And if I wereat Sea, I ſhould performe ir boch by 
word and deed. Therefore let not Iguorance, the atch enemy 
of Arts, deceive himſelfe, and thinke that three times tur- 
ning will turns my brayne, but that I will turne to windward 
with hia for all his ſhooes in his Shop, and when I have 
done, will as eaſilv turne him in the Theocick, which way I 
litt, Az Jean the Ship with the Practicke. 
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1 of the Compeſſe. 
T. principal Handmaids that alwayes weite upon 
the expert Marrimer, and crowne hiv Concluſioat with 
everlaſting credit, are theſe loving Siſters; — A- 
by 


ffrenomy, Geometry, and the Afathymatigues By the 
tion of theſe excellent Arts Navigation is daily pre 
ſome few expert Ses- men, but much mire ab 
hundreds of Ignoraat Aﬀey, that know! lived $f 
what belongetn to any of them; yet wilt ondevthite c 
#9hip to any place upon the Terreſtiall Globe u 
ſung that favourable Fortutie will matte them fameu, 
ofrencimes a diſaſtrous period concludes theyr undertał 
with the lamentable loſſe of divers mens Goods and Lives 5 
But to returne to the matter intended | would havei nder 
ſtood, that although l have named theſe foure Mt, is the 
originals of Navigation z yet that I doe not meane in = 
place ro inſiſt npon each ſeverall Seicnee in patticulir ; 


then I ſhould increaſe my Diſcovrſe to a great volamy; be- 


fore I come to the purpoſe that I point at; Fherefors ix is 
ſuppoſed firſt, that hee which, intendeth the Art of Naviga- 
tion hath all mariner of Arithmeticbe in a readineſſe 5 w 
if hee want, there ate divers Bookes already extant that will 
Inſtruct him, as namely, Record, Baker, Blundivel,c0. And 
for Geometry, Speedels Extractions, und Digger his Geo- 
metry, with divers others. And foc the Mathematickes;and 
Aſtronomicall knowledge, ſo much as is neceſſaty for dea. 
man, will be difcevered in the Projection, and uſe ol divers 
Inftruments ot Navigation, which will heresfrer follow in 
the enſuing Worke. | | 

And now te proceed in a Regular forme, for the attay- 
ning the full knowledge of this famous Art, the Sea-Con- 
— preſents himſelfe as the firſt principall; framei dy che 
operation of the Aagnet, which although it-be a thing in 
reſpeR of the quality * our Capacities z yet his des — 

> &' 4 ' 3 pe * 


ving once the 32. ps 


— — nd muſt 8 
art that is rie to and muſt e- 
* . | 

are toexpteſſe Language) and may not unfitly be com 

as a beginning, 1 for firſt — 
children toknow the letters by name, and ſo in the likeman- 
ner we teach our youths, and boy es (which wee intend to 


— —-— 


anke Nævigators) the poynts of by name, rea- 
ſon ai yet —_—_— empty ſound — then as 
| __ . 


your Children the nature of joyni 
and making ſyllables of divers forts and > 
weafter the poynts eregrowne frequent and common,teack 
them to joyne or ſpell, by ſhewing them bow the winds 
bloweth, anddemanding w hat poynt it commeth from, as 
kkewiſe by ſetting the Capes of Land. and the bodyes ſci- 
tuated in the ens, (as Sunne, and Starres,) and 
then requiring what poynt runneth with them; and now 
is Children which know their lecters and ſyllables, attaine 
in ſhort time to the reaſon ot Reading, ſo our youths ba- 
ynts of the Compaſſe as perfect 


in geacrall, as Weſt, North. and South, are to all wen 
in particular, will in Hort ſpace conceive by what reaſon 
wee guide the Ship, and ſhape our Courſes betwixt place 
and place. The Com which wee uſe to direct our 
Courſes by, is onely a ircle of ſome 8. or 9: Inches diami- 


ter s and is divided into 33. parts or Points, - inter. 


ſecting each other onely in the Center, and theſe Points 
hogs ſeverall denominations, as the Figure deth ex- 

the whole Circle which is· divided into 3 2. equall 
parts or Points, ( as is afore- mentioned) is likewiſe de- 
vided. into 360. cquall parts or Degrees ; the Com 
alſo containeth 1 6. diſtin Rombs or Courſes, for esch ſe- 
verall Courſe hath two of the poynts of the Compaſſe by 


which hee is expreſſed ; as for Example, where there is 


any place that is (cituated South-weſt , in reſpect of ano- 
ther place, wee ſay, the Rombe or Courſe that runnech 
betwyirt them js South-wet and North-eaft ; if the place 
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| beare North, wee ſey the courſe is North und South; if Eaſt, 
we ſay, Eaſt and Weſt, &. Now the wyers being difcreetly 
roached, and this plaine Superficies, or Fly playing, at the 
leaſt motion upon his perpendicular pinne that bearcth him 
upon his poynt in the very Center. The [nftrument is com- 
pleat in his parts, and in thewhole-doth repreſent the Hori. 
zontall Circle, which yÞu-my ſee any plaine Superficies, 
as at Sea where lovking round about, the ( Interſetion 
which the Heavens maketł with the Waters) ſheweth that 
you are ina Center, and that all places of the Horizon are of 
equall diſtance from you. Naw this m̃tle Inſtrument of the 
Coqmpaſſe, ſhe w eth the fame thing in ſmall · which you be- 
— 4 » and by rea(on of the excellent and ſupernatu- 
rall quality of the AHagnet, which turneth rhe Flower @ 
Lact ever towards the North, all the 3 2. Points of the Com- 
paſſe directeth with the ſame trath according to their ſeve« 
rall denominations, ſo that nothing can 90 within your 
Horizon, whether it bee Ilands, Rockes, Ships or ſuck like 
but you may ſtraight looke upon your Co and one of 
the 32. points will runhe right with the c diſcovered, 
which according to the denomination of the point, wee con- 
clude it beareth or is Scituated from vs; t e it is moſt 
necdflary, that all Navig itors ſhould have the points of the 


firſt fight in all afſaycs, chere happen not any miſtake, whigh | 
may prove many times very dangerous, to the hazar of 
Ship and goods, with lives and all ; therefore for the bone- 
fit of thole young Practitioners, which perthance arbas yet 
wnacquainted with them, I have heere flained this Fine 
following , repreſenting. the .Sea-Compaſſe with his g 2. 
points, and 16. Rombs or Courſes, unto each of which 
I have anexed theyr ſeverall denomications, fignified by the 
Letters at the end of esch ſeverall Point; and thus much 
for the preſent concerning the Sea-Compaſſe as the firſt 
principall or part ef Navigation, and not in this place to 
procted to the manifold Conclufions which are pros 
; enroug 


Compaſſe to enactly ingrafted in theyr mindes, that at the 
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— his ade and application, as will bec manifeſted 
hereaiter. 
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| The Ebbing and Flowing of the Sea, and the 
Aeon Motion. 


He next neceſſary to be learned in order by the 
Practitidner of Navigation, is to know the cer 
taine time of the Ebbing. and Flowing of the 
Sea in all Ports er Creekes , commonly called 
by the Sea- man, The forfring of 

found ro bee ed by t 
the Moone ; therefore, I ſhould ſhew you now in the firſt 
place, her ſeverall Courſes and when ſhee hath ſwift Motjon, 


T yaes ; hich 
——— 


and when flow, but I will of purpoſe omit it in this place 


I 
becauſe it will appeare more properly, where I hew you A- 
rithmetically how to finde t Moones age, and hat other 


Concluſions are to be w by Arithmeticke, which 
bee, ſome of yon that this Booke are — — 
in ; Wherefore, I will firſt ſhew the uſe of a ſmall 'Inft 

ment which I have heere framed, whereby the meaneſt Ca- 
pacity ſhall bee able, not onely ro know the Age of the 
Moone, with What Flood or Ebbe it maketh in all the Chan- 


nell, andin every Port or Creeke , but ſhall likewiſe be able 
to know what a Clocke it is at any time of Night, and di- 


vers other Queſtions in Navigation, onely by moving the _ 


Indexes of the Inſtrument, according as the queſtion 


require, Which Iwill ſhew at large how it may be — "Pe 
— then I will likewiſe — it is to bee done by Aa- 


rithmeticke; but firſt for your Inſtrumear, it muſt bee pro- 


jected according to the following Figure. For the framig 
of bords 


of this Inſtrument, yau muſt have three ſmall pieces 


well playned and exactly divided, according to the ſame 


manner as I have formed it in the Figure, the biggeſt of 
which boords having the 32. Points ot the Compaſſe, and 


the innermoſt Circle contayning 24. Houres, muſt be ſome- 
ND. 
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theſe eaſie Queſtions by o 


3 

" The Navigator. 
thing thicker then the other, the next Circle being devided = 
into 30. cquall parts, repreſenting the diſtance of 30. times 
24. houres or 30. natural Dayes,is attributed to the Sunne: 
the other Circle, and the uppermoſt of the three, having no- 

ing graduated upon it, is attributed to the Moone, and 
to bee turned about as that of the Sunne, and 


mey be, Hrned or applyed eyther to the 30 Dyes, contay- 


tion of time bet wt Chang hange, 
the Com- 


Wy 


e 24. Haures, as likewiſe to the points 
- and ſo may the Index of the Su ine bee 


cher to Time or the Points of the Compaſſe; 
made plaine by ſome Queſtions, will appeare both dclight- 


full and moſt eaſie to bee attyyned unto, and 1 the itli- 


terate man will finde it moſt uſefull , and likewiſe, bee that 
hatch ſome better knowledge and can tell how to conclude 
meanes, will ſometimes uſe 
this Inſtrument for variety ſake. I will now firſt draw the 
Figure, and then will propoand ſome certaine Queſtions to 
make che Inſtruments ule appeare, as the Works following 
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| Firfl Qucſtion. 


N Moone being 20. Dayes old, upon what Point of the 
Compaſſe thall the be at 10. of the Clocke at nig ht. 
You muſt note in this queſtion, that the houre of the Day 
and the Moones age is given, and that to ani wer the queſt. 
on, you are to ſinde the Point of the Compaſſe, which thee 


vill be upon at that inſtant therefore place the Index of the 


Sunne upon the Compaſſo at the houre 10. of the Clecke at 
night, then bring the Index of the Moone right over the 20. 
day of her age, which is graduated upon the Circle of the 


Sunne, and the Index of the Moone will poynt in the Com- 


paſſe Eaſt, which is the true place of the Moone, and anſwer- 
eth the Queſtion required. 


Sccand Dneſtion. 


# Hoe Moene 20. Dayes old, I demand what a clocke it is 


whenſhe is upon the Poynt. B. S, E. 
In this Queſtion, yoa have the Moones age and the Point 
of the Compaſſe given, to find what a Clocke it is: therefore 


turne the Index of the Mayne untill you have brought it to 


the Poynt, E,S,E. and there hold it ſteddy untill you bring the 
2 oth, day of her age right under the ſame Index, and then 
the Index of the Sunne, will ſhew that it is 11. 3. at Night, 


which anſwereth the Queſtion. 


Third Queſtion. 


| Tatts E. at 10. of the Clecke at Night, I de- 


mund how old ſheis ĩ 

this vod muſt conſider, that you have the 

Poynt ofthe Compaſse Which the Meone is upon, and the 

boure that it maketh given, bat you are to anſwer the Que- 

ſtion, by finding the Moones age; therefore bring the — 
0 
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Fourth Queſftion, 


1 being Weſt, and the Moone Eaſt, .I demand 
whata Clocke it is, and how old ſhe is. . 

In this Queſtion, you have onely the Poynts of the Com- 
paſse given that the Sunne and Moone are upon, therefore 
turne the Index of the Suane due W. holding it ſteddy upon 
that Poynt, then bring the Index of the Moone to peynt due 
E. and you ſhall have under the Index of the Sunne in the 
Circle, containing 24. houres, 6. of the Clocke at — and 
under the Index of the Moone, in the graduated Circle of her 
30. dayes contained betwixt Change and Change, and you 
ſhall find 1 3. Which is ber age, ind anſivererhthe Queſtion. 


Fift Queſlion. 


'F fe Moone being 15 dayes old; l demand what a Clock it 
/X will be when he is upon the poynt, N, E. 

In this Queſtion you have the poynt ot the Compaſſe given, 
as likewile, the Moones age, and to anſwer the queſtion,you 
are to give the houre, wherefore bring the Index of the 
Moone unto her poynt N E. then holding it till, turne the 
Index of the Sunne, antill you have brought th: 1 5th, day of 
her age, right under the Index of the Moone, aud then the 
Index ef the Sunne, will poynt right in the Circle of 24. 
houres to 3. of the Clocke in the aſternoone, which anſw& 
reth the Queſtion. 

Note alwayes, that if your Queſtion be reſolved, and that 
the Index whijgh anſwereth the Queſtion, poynt to the — 
war 


—_——*.. . As 


7 g "I 


i — ; 


«DG 


, — — — — 


ward of either N. or S. it ſneweth the mor uing 12. houres, 
put if to the Weſtward of the N. or S. it eweth the eve- 
ning 12. houres. , - | : 
Thas much I thinke will he ſufficient to give any one of 
a reaſonable underſtanding the fall uſe of this Inſtrument, 
whichby often practiſing theſe and fuck like Queſtions, they 
will in ſhort time be ſo ready in mind, that at the firſt pro- 
pounding, you will be to reſolye them by memory. 
ithoat any farther trouble, which will be a moſt excel · 
nt and profitable matter for the Practitioner of Navi- 


gation, 


n 
K * = —_— —ä ——_ ah — 
— 
— — — 


— 
4 — n — 
. 


How to find the time 7 Ebbing and Flowing 
"by thus I n. | 


are firſt alwayes to conſider what Poyar of the 
Compaſſe the Moone is upon that day that it chan- 
geth, when it is full Sea in that River, Port, or Crecke 
which you are to find the Flood or Ebbe, which ha- 
ving found, you muſt conſider, what houre belongeth to that 
Poynt of the Compaſſe, which by turning che Index of the 
Moone as beforo is hewed ; you ſhall have the houre alwayes 
- right under her Index, upon the day of her Change through- 
out all the Peynts of the Compaſſe, and now you muſt pro- 
ceed, te find full Sea in this manner; firſt carne the Index of 
the Moone, to the Poynt of the Compaſſe that upoa her 
Change day maketh full Sea, in that Part, River, or Creeke, 
which you deſire to know, aud there holding it gill, conkder 
how old the Moone is, then turne the Index of the Sunne, 
until{ you have brought the day of the Moones age right un- 
der her Index, and then the Index of the Sunne will anſwer 
the Queſtion, and poynt right with the houre, as by theſe 
Examples will appeare. . 
Firſt 


— 
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Firſ Aveffion: 


e Moone 20. dayes old, at what « Clocke will it be ſull 
12. at —— 

Here you are to conſider the Poynt of the Compaſſe that 
the Moone is upon hen it is at full Sea upon her Change day, 
which inthisPort is found by, obſervation te bealwayes,S, W 
or N, E. (the it Poynrt;) there tore obſerve, whether you 
would know the houre of the Day, or the houre of the 
Nig ht,that is full Sea, if it be the houre of the Day, then 
bring the Index of the Moone to the 8, W. Poynt, if of the 
Night, to the N, E. and there holding it ſtill, turne the Index - 
. of the Sunne, untill you bring the 3 0. day of the Moones age 
right under her Index, and then the Index of the Sunne, will 
ſhew you in the Circle of 2 4. houres, 7. of the clocke in the 
Morning, or y. efthe clocke at Night, if you ſer the Index of 
the Moone to the Poynt'N, I. then the Index oſ the — 
will ſhew y. of the clocke in the afternoone, at lich houre 
It is there full Sea when the Moone is 20. dayes old, which an- 
ſwereth the Queſtion demanded. | 

Note alwaycs,that the Meone betwixt change and full, is 
ever to the Exſtward of the Sunne, till ſeperating her ſelfe 
from the Sunne, untill ſhe be at the full, but after * full, in 
regard ſhe hath now performed more degrees in her ſepera- 
tion then is contained ina Semicircle, ſhe is gotten to the 
Weltward off the Sunne, and now 3 towards the 
Sunne againe, untill ber change Day, which if you obſerye 
the Mmitrument, it-doth plaincly demonſtrate - 


Second Queſtion, 


e Moone being 1 6: daves old, I d.mand at what houre 

it will be full Sea at Va mouth. 
In this Queſtion, fi ſt conſider what Meone małeth full 
Sea in that Port, whict: by * is tound to be __ 
; ekt, 
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Weſt; now therefore becauſe the Moone is to the Weſtward 
of the Sunne, and is before the Sunne, being now 16. dayes 
old, you muſt bring the Index of the Moone to the poynt 
W. and there holding it, untill you have tucned the Index 
of the Sunne, and brought the 16. day of the Moones age 
right under her Index, and then the Index of the Sunne will 
ſhe, that it will be three quarters paſt 6. in the Morning, 
when it is full Sea at that Port,, the Moone being 16. dayes 


old. | ; 

Third Queſtion. 
T He Moone being 16.dayes old, I demand at what a Clock 
.* it will be full dea at Dover in the Perg. 1 


Ia this queſtion, you muſt conlider what Moone maketh 
full Sea upon the change Day, which is found to be N. and 
& therefore I bring the [Index of the Moone to the poynt N. 
and there hold it untill I have brought the t 6th, day of the 
Moones age right under her Index, and thea the Index of 
the Sunne will ſhew three quarters palt I 2. a clocke, which 
anſwereth the Queſtion. | 


Fourth Gueſtion. 


toons 10. dayes old, at what a clocke is it full Sea at 


Iland of Garne ſey. | 

Here at this land, a N. by E. Moone upon the chan 

Day, maketh full Sea; therefore turne the Index of t 
Moone to the poynt N. by E. then turne the Index of the 
Sunne, untill you have brought the roth, day under the 
Moones Index, and then the ladex of the Sunne, will ſhew 
that atthree quarters paſteightof the Clocke in the mor- 
ging it wilbe tull Sea. which anſwereth the Queſtion. 
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Fift Queſtion. 


THe Moone 26, dayes old, ar what aclocke will it be full 

Sea under Bulloine in France, | | 

In this place. a N, R. by N. M n the change 
maſteth full Sea, therefore 2 oone to —— 
N, E. by N. and then turne the Sunnes Index untill 26. be 
right under the Moones Index, and then the Index of the 
Sunne will ſhew, that at 3. minutes paſt 1 1. of the clocke; its 
will be full Sea. | 


Stæt Queſtion, 

TJ He Moone 29. dayes old at Amſterdam, what houre ma: 

—— a6, Wand N ba change d 
n; this place, 2 S, W. B. Moone t e day 
maketh full Sea, therefore bring the — Index to the 
poynt S8, W. or N E. and then bring the 29. day under her 
Inden. and the Sunnes Index will ſhew, that it is full Sea at a 
quarter paſt 2. ot the clock, which anſwereth the Queſtion. 
Thus I conclude, tor finding the Plowing and Ebbing in 
all parts, by the avd of this Inftrument, and now I will in 
bricte ſhew how to find the Moones age by Arithmeticke, 
and how to account your Tides, as likewiſe,to find the Prime 
Number. andthe Bpact, which are the principall marrers to 
find the Moones age (and in ſbort)the Motion of the Moone. 


How to find the Prime Number and what it 
proceedeth from. 


"THe Prime Number is the ſpace of 15 yeares, in which 

time the Moone perfermerh all her Motions with the 
Sunne, at the expication-of which terme fhee beginneth a- 
gaine, in the ſame ſigne of the Zodiacke, that ſhe was 19. 
yeares before, and alwayes — ber whole courſe * 
| 1 t 
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the Sunne, in that terme, which ſne never exceedeth, ſo that 
if I have a deſire to know any thing concerning the Moones 
ape, or her motions in the Heavens, that ſhe hath made ma- 
ny yegres paſt oc (to come) onely by the helpe of Addition 
and Subtraction you may be reſolved with as much certain- 
tie, as if it were any thing in praſent : but to proceed for 
the finding of this Number iu uſefull, you mutt alwayes take 
this courie. In that yeare of our Lord, which you w uld 

know what is the Prime Number, (adde one to) and then di- 
videit by ig. and that which remaineth upon the diviſion, 
ard commeth not into the quotient, is the Number tequiredz 
at fot Exan pl, ia the yea e of our Lord 1631. I demand, 
what is t Prime Number, uo cherefore if you adde one, to 
the afortiaid yeare, and divide the of- come by 19. there 
Will remaine pon the diviſion, that commeth not into the 
quotient 17. which I lay is the Prime Number, and for this 
matter being ſo exe, I neode not uſe mote demonſtrations, 

onely you are to ye, When you find nothing remaining 
upon tha divikon, that is the laſt yeare of the Moones Revo- 
lation ; and therefore may conclude, that 1 9. is the Prime for 
that yeare, and you muſt allo note, that the Primealwayesbe- 
ginneth in I .* | | 

How 10 find the Epad, and what it 
proccedoth from, 

He BpaRtis a Number that proccedeth from the diffe- 
.& rexce'whick is made in the ſpace of one whole yeare, in 
accompting the Moones rc, and che Synnes, for the So- 
{ar vente doth containe neereſt 369. dayes, 8. houres, 48.min. 
and the Lunar yeare doth containe after the rate of allow- 
ing her 30. dayes betwixt Change and Change, 360. dayes 
but 11. houres and 1 6. minutes. which in the tearme of each 
30. day es mult be fruſtrated, bectuſe 20. dayes, is ſo much 
more then in truth is contained, which in the terme of 12: 
Moneths,amounteth to 5. dayes, 1 5.bou-2nd 12. min.and the 

Len yeare yancgth of che Scr, f. dayes, d. howand 48. — 

neere 
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to be 11. dayes, and then divide the pg — 30. day ea, 
d viſion, commech not 


* to be expreſſed in ſo ſacill a matter; onely yeu are 


any time. 


Hege to the finding of the Prime and Epact 


you may find the Moones age at any time deſi /, in 
this mannerzhrtcoafider the Moneth,and day of the M>nerth 
that y ou deſire to finde her age, and then reckon how any 
Monethsare contaia .d berryixt your preſent monerh. and 
the moneth of March, inc ſiag both thoſe moneths, in y our 
Nambe:, chen adde ihe FpiRt tor tliat yeares and all thoſe 
ſummer bring added tog ether, is rhe Moones age, if it _ 
| E 3 U 
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— — Eta erent _ = ſo often as 
au ean, and theo the — 2 
— — — 
z. andthe is 11. now what age the Moone 
is of, the 4 day of luly from March to Iuly sis 5. mont ha, 
{including both Moneths) which being to 24. the day 
of the Mooeth an, 29, and then adjoyne the Epact, it 
will mate 40. therefore caſting ey 3e. there — 
10. which s the age of the . and anſwereth the 


| eee u- . 


5 ere or River. 
Hz: 


3 Prime, Epact. 


3 
cone, at any time deſired, you may 


oof — 


of the of full Ses in any place in this man- 
nx per ee OR — 
af the Compaſſe the Mioone is upen on ber change day, w 


ir is full Ses in chat Port which you defire to know,and like- 
wiſe what houre is proper for that poynt, which having con- 
ſiered. Eleewile, how old the Moone is, you may by Arith- 
.wetick inſtantiy reſolve, the Moones ige being 7 
by g. and the © ofcome divided by 3. adde the houre 
to the poynt of the Compaſſe the Moone is upon, in ber time 
e, if there remaine any thing uporrthe diviſion that 
commeth not into the Quatient, for cyery one thatremaineth 
you muſt adde 12. minutes, for 2. 24. minutes, for 3. 36. 
Winnt ds, — — more then faure you h 
never have upon your divifon;by a few Examples. the Dau- 
ner of werke mdft caſio and plaine, which of 
purpoſe, I will now cake thoſe 6. Qneſtiuns, which formerly 
'F yer by the. Inftrument, that che wor r may re 
more Fle{nc and certaine, t thoſe which are acqusinted, am 
can WO k by them boch. and the truth of the Iaſtrument will 


be more plainc, by comparing both toget ber, s for . 
0 2 


4 


* 


= _— 


Fir g > 997 13 
TA Moone 20. 8 ur wharaClockeis | fultSof 
at Londew-b 
Here — che point of the Compaſſe that 
maketh tullSea upon the change day, which: is fone to be 
5, W. and N, E. and the houre proper, wo That poynt 18 3+ 
therefore I. ced and 20. the-Moones age,by 4+ 
and it maketh 80. hich I divide by j. and — . 16. 
into the quotient, which is houres, and nothing remaineth . 
upon thedivifton ; therefore, I onely adde 3. to 16. and it ma- 
keth 19. which becauſe it excredeth #3. I caſt away 12. 48 
often as [ can, and there remaineth 7. which is the time of 
full See, and anſwereth the hourt demanded, you muſt ever 
note, that if the generall ſumme exceed 12. you muſttake 12 
ſo often as you can out of it, and the reminder will anſwer 
the geſtion moſt certainely. . 


Second Queſtion. - 
$ Moone i is 16. daycsold,at what a Clock will it 
Seaat a menth, . 


Here at this Port upon change day, an R. and W. 
maketh full Sea, therefore yourmſt multiply 16. the 
"=> and it will make 64. which being divided by 5+ 

e commeth into the quotient 1 3. boares, and there re- 
— = * 4. ng et ts hath beene former 

figaif 45. minutes; therefor e adJoyni thole 

48. minutes unto 12. houres, ita th moſt 22 that 

i the aforeſaid Port.it will be full — minutes peſt 12 

of the clocke, which anſwereth the queſtion. 


Third Queſtion 


He Moone I old, et what a E is it 
dea at the Iland of e | "up 


? 


Heere 


* 
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Here at this Port u r Moene m- 
keth fall Sea, ed multiply 1 0. dayes being the 
Moones age, by 4- and it maketh 40. which ſumme I divide 
by $- and there commeth into che Quonent 8. houres, and 
nothing remainerh upon the diviſion, therefore you malt 
onely adjoy ne the houre proper to the poynt, and the queſti- 
on isaniwered, which upon this poynt of N. by K. is 12. 
48. minutes; therefore I amit the 12. houres, and 
onely edde the 48. minutes: ſo that it appeareth at 8. of the 
Clocke, and 48. minutes paſt, it will be full Sea, in the afore- 


=. 


—- — —— 


aid Port. I 


Fourth Queſtion. 


ie Moone 16. dayes old, at what a Clock is it full Sea at 
Dover in the Peere. | 
In this place,a N. and 8. Moane; therefore-worke as afore 
hath beene ſhewed,and yen will find, at 48. minutes paſt 13 
a Clocke. 


F ift Queſtion, 
Me Moone 26. dayes old, at what a dock ĩs ie full Sea at 


111 2 * sim Suefſion. „2 
TReMeone 25. at whata Clocke is it full Sea ag 
Amſterdam. Rerea S;W- and N, E. Moone, therefore at 
3. houres and 13. minutes? „ 
Hereafter followeth the Table for the Prime and Epact, 
for 40. yearex yet to cbm from this preſent y eare 
634. the table in ſo po, jt cannot chuſe bat be under ſtood 


dy any at the firſt fight. 


. | of 
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of the LM ones Notion, and the 1e ion of Time 
betwixt Tide and 2 | 


Aving formerly ſhewed the ſeverall wayes how to find 
A the Moonee age, firſt by the helpe of Inſtrument, and 
then Arithmetically, by Ronen Prime Number, and E. 
paR, tor the yeare of our Lord; having which, you are able 
to find the time of full Sea in any Port you defirey | will now 
ſhew you in briefe, the Motions of & Moone, and t ha rea» 
ſon of rhe difference of time betwixt Tyde and Tyde, che Mor 
tions of the Moone are ewo-fold, firſt, a vio dy > 
which is from E. to W. eauſed through the Diurn 1 
neſſe of (Primwnemobile; ) ſecondly, 1 naturall motion, frem 
W. to E. in which motion the Moone doth require 2 7.dayes, 
and 8. houres, to- come to the ſame minute of the Zodiacke, 
from whenteſhe but comming to the ſame Pricke 
where ſhe was in ConjunRion with the Sunne laft, ſhe doth 
not find him there againe, in regard the Sunnes natural] mo- 
tion is every day one degree or 60. minutes E. which maketh 
ſo much difference, that the Moone maſt performe 2. dayes, 
4-boures,and 3 6-minutes'neereſt;, more then her naturall mo- 
tion, before ee can fetch up the Sunne to come into con- 
junction with her, ſo that betwixt Change aud Change, is 
29. dayes 12. houres and 36. minutes, by my account, but 
the Sea- man. doth allow juſt 30. daves, betwixt — — 
Change, in regard he will not be troubled with ſmall fraction 
of time, in bis account ot Tydes, which be ingeth no - 
ror j therefore Experience being my beſt authority in this. 
poynt, I will likewiſe give the ſame proportion, allowing the 
Moone in every 24. haures, to depart tromehe Sunne 12. de- 
or 48. minutes of time, which is untill her full E. but 
then having performed in her naturall mation, aboue the 
quantity of a Semicircle, ſhe isthen to the Weſt, as traſon ex- 
Nou if the Moone move in 2 4- houres- 48. min. 
chen in 12. houres, ſhe muſt move 24. Vina utes, and in 6. 
"=" W 
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houres, 12. minutes, by this proportion each houre the mo- 


veth 2. minutes, and as the differcnce of time is, ſo is the dif- 
ference of Tydes. * 


A Table ſhewing the prime and Ea for 40. yeares 


— 


Jet oc. 

5 : 612.1: +4 3 
| The Yer, 7 , Yere| Y 
of our \ ofoar of 2 3 of our FI 
| Lord. Lord.] “] Lord. Lord. I 
| — . | —} ... ww coo} -- — 
TY Ti isn 111654/2 22 16641313 13 
26702 12 7 1651331665 1313 
1677 | ; 1161604 141666 14 4 
1637 4 14% 446571 251667115 
163 7 61 [' 5. 1658|.6 | 616689626 
16396 6 16197 1716857 7 
16407 17 7 +3 16750|1$18 
| 1641/8 28, | 1661 | 9) 167119329 
1642 3 | 9 165 166210 20 1672/1 11 
1643/1020 1663 11 11673 22 
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Fer that the young Practitioner of Navigation harh at- 
eaincd to — br knowledge of all the poynts of his 
Compiſſe, and that he is well acquainted with the ſhifting of 
all manner of Tydes, the next pr incipah, reſteth moſt proper- 
ly upon the terreſtiall Globe, where ali manner of diſtunces, 
are to be meafared, which cannat he attained unto, vit hout che 
knowledge of the nature and quality of many ſeverall Circles 
which girt the whole body, therefore I will briefely define 
them, and ſhew reaſons in the matters of moſt Importance. 


of 
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Of the ball of the Clab . 


Flad. the Ball or round body in his upper ſuperſiciet, doth 
onely demonſtrate unto us the Hidrographicall deſcripti- 
on of the Sea, and the Geographic all deſcriprion of the Land; 
this Superficiall — 4 weakeſt Capacity diſcerneth 
at the firſt fighr, for by the 1 the Seas and Lands, 
it appeareth which is Sea, and which is Land, and then that 
_ of them joyntly together make one round body is moſt 
evident. | 
But this knowledge preceeding not from reaſon, and the 
rules of Art, is as fare from ion as the (Chace) was 
before it pleaſed the divine Creator, to ſeparate the confuſed 
mixrureofthe Elements into theit 7 places; for now 
you behold a body of an exact round forme, but are not able 
to meaſure any part of him, neither know how it isSciruated, 
in reſpect of the Spheres which'turne round about him now 
then it is moſt neccffarie — this round body in hĩs 
proper place, and then to divide bim witf Circles according 
to Art, hereby we may gaine the know of each ſeve- 
rall places, diſtance from each 1 as likewiſe how they are 
Scituated, in reſpect vf the motiom of the Sunne and 
'Starres. 33% Pe T 
Firſt, then I place the whole Globe, according to my con- 
| ceived apprehenfion to be even Scituꝛted in the very center, 
and that this wholebody in reſpect of the Heavens hath in 
all reſpects, the ſame reſemblance that a fmall poynt or prick 
being the center of a circle hatt to bis circumference; ) 
the Globe being thus placed, it is moſt facill :e conceive 
that a perpendicular line falling from the Heavens, and t un- 
ning through the Globe or Center, to the oppolite part of 
the Heavens, can be but in twocertaine ponts, which two 
poynts we terme or call the Poles of rhe World, e d 
by the denominations, of Articke and Antarticke, and the 


Perpendicular, we call by che name bf the Azetiree; be- 
F2 cauie 
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cauſe upon the period of their extreames, wee ſuppeſe the 
Spheares are turud about by the force of ( Primwm mobile )or 
the firſt mover, the terreſtiall Globe being thus Scituared in 
your imagination, with this Axeltree running directly 
through him, may now be gut with his teverall circles, 
where by evident and infalliable concluſions, wee are able by 
plaine demonſtrations to give all manner of diſtances, as like- 
wiſe the content of the whole Body. 


Of the Eqeinoctial. 


He ficſt Circle, as the four dation for all the reſt which I 

will deſcribe upon the terreftiall Globe is the Equinocti- 
all, wel muſt be extended from E, to W. leaving both the atore 
mentioned Poles of one equall diſtance, from all parts of the 
whole circle, this EquinoctiallCirele is divided into360.deg. 
and impo:teth by his denomination his nature and quality, 
by two diſtin operations: Firſt, ia dividing the whole World 
into two equall parte, allowing the one ol the Terreſtiall 
Globe, to appertaine unto the North or Articke Pole, and the 
other to the South or Antarticke Pole; Secondly , alwayes 
when the Sun by his yearely motion Iaterſecteth the Equi- 
noctiall poy ats. the dayes and nights are of one equall length 
in all parts of the World, and ſo the denomination of the 
word, is probable to come from the Latin (Equales dies - 
noct is, )and now the Globe being onely circled with the Equi- 
noctiall, the foundation of meaſuring is laid, but ſmall ule can 
be drawne from this foundation, untill we raiſe ſome other 
buldings which will ſhew bis aſe by the effects. 


Of the Meridien, 
He Terreſtiall Globe __ yet but one onely Circle, 


namely the Equinoctiall. which divideth the world into 
two equall I find it moſt Convenient to deſcribe a- 


;! 7ſꝗ˙ . .4 


nother circle of the ſame mag aitudt, t heug h of a ſe verall na- 
ture 


ture, namely the Meridian, this Circle runneth directly North 


and South, even through. the imagined Poynts which wee 
 terme the Poles; and interſecteth the Equinoctiall, at right 


Anglcs : ſo the Globe is Qpartered into foure equall parts, 
which the mcazeſt capacity cannot chuſe but conceive, now 
by the ayde of theſe two Circles, we are able to meaſure all 
parts or portions of all other Circles, that are extended be- 
twixt any two places upon the · Terreſtiall Globe; as like- 
wiſe to give the whole coatent of the circumference, in 
kind of meaſure that ſhall be required : The certaine trut 
of our mci-uring, is grounded upon taking the Altitude or 
height of ſome knowne body Scituated in the Heavent, for by 
ſuch an obſer vation, wee cenciue an infalliablecertainty, as 
by a ſhort demonſtration ſhall sppeare. 

As for Example, — — I am here in Lenden, place well 
knowne by divers heedfull obſervations, to be Scituared in 
the Latitude or bredth from the Equinoctiall 3 12. 
min. Imagine, that I take any certaine number of any fort of 
meaſure, — wo ceurie dew South, untill I find by che 
Starres or Sunna, that I have altered my Latitude er bredth 
one d which by imentall concluſions is found, 
muſt needs bee fixty Engliſh Myles, or twentie Englith 
Leagues, before I cen have any ſuch alteration : Now then I 
conclude, if I muſt gos 60. Engliſh Myles or 20. Leagues, 
due South, before the North Starre will be ene degree lower 
then it was; That if I were under the Pole, where I ſhould 
have the North Starre in wy Zenith, I muſt needes goe or 
Saile go. degrees, before I come to bring the _— iall in 
my Zenith, and the Starre in my Horizon: for betwixt the 
Pole and Fquinoctiall is 2 Quadrat, or fourth part of a Eucley 
as before I have ſhewed. Now then by the rule of prepor- 
tion, (or reaſon ) if one degree of the Meridian, require 20. 
Lezgues, or 60. Myles, 90. of the ſame degrees, will require 
1 $006. Leagues. or 5 400. Myles, which is one quarter of the 
Glabescircunference, and tben it is molt apparent, that the 
whole tcrreftiail Globe is but 22 times 28s mach, which 
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is 7200. Engliſh Leagues, or 3 1600. Myles, and ſo much is 
the whole circumtercnce ia the EquinoRtiall or Meridian, 
and now againe, it one degree containe 20. Leagues, or 60. 
Myles, then 7200. Leagues, or 21 600. Myles, will containe 
in the ſame proportion 360. degrees, which is likewiſe the 
whole circumference of the Terteſtiall Globe in degrees, and 
the fourth part of thoſe degrees malt needes be 90. degrees, 
ſo that by this demonſtration, it appearcth there can be no 
doubt of the certainty of our meaſuring. Now then, theſe 
two Circles of one magnitude, namely the Equinoctiall and 
Meridian, being exactly divided into 360. equall parts or de- 
grees, as yoa ſhall ever find them upon the Terreſtiall Globe, 
makethall kind of diſtances betwixt any places aſſigned, 
moſt faciil to be meaſured, for if you take the diſtance of any 
two places with your Quadrat, which is onely a thin plate 
of brafle, containing the exact fourth part of, of degrees, ei- 
ther of the Equinactiall or Meridian, you will ſee what quan- 
tity of degrees are contained þetwixt them, which may ſoon 
be turned either into Leagues or Myles, by allowing for each 
degree 2 0. Leagues or 60. Myles 2s hath beene manifeſted 
betore, theſe two Circles thus divided and deſcribed, and 
with certaine and infalliable truth proved by the former da- 
monſtration, is ſufficient to ſatisſie any man for the meafu- 
ring ot all ſorts of diſtances, upon the Terreſtiall Glebe, and 
the way of meaſuring is ſo plaine, that it is not common ſence 
ſhould find any ditticulty ; but yet you muſt underſtand, that 
although] have mentioned but one Meridian upon the Ter- 
reſtiall G. obe, yet you ſhall finde divers Meridians defcribed 
upon all Globes, yet but one that is graduated or divided in- 
to degrees, which ſerveth as well as if they were all divi- 
ded, for they are of one nature and quality, and interſect 
esch other in the very poynts which wee call the 
_ „ ad all of them cut the EquinoQiall at right 
Ales. 
The Meridian thus deſcribed diſcovereth moſt evidently 
the fallenefie of the Cards or Plats, which are projected in 
ano 
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Nane: for there you hall find divers Meridians likewiſe de- 
ſcribed, (namely all North and South lines) with one gradua- 
ted Meridian as in the Globe, but you will finde them all Pa- 
ralells to each other in all Latitudes or bredths, even to the 
very Poles, where according to the Globe they ſhould inter. 
ſect each other, fo that v ben the foundation is falſe,you 
well conſider, w hat dangerous errors thoſe runns into hi 
allow the Card or Platt, becauſe moſt eaſie, moſt excellent 
for Navigation. 

I have ſufficiently defined theſe rwo Circles, by the aid of 
which, as bathbeene expreſſed, all manner of di — 
be relolved. Vet chere remaineth divers Circles whi 
muſt be underſtood, or you will underftand the nature and 
quality of the Globe bat in part. 


of the Ecliptich, 


FT He Ecliptick is a Circle of the ſame magnitude of the 
Meridian, and InterſeRQeth the Iquinectiall at two cer - 
taine poynts Which divideth it into two equall parts, 

but not at right Angles, as the Meridian, but with Accute or 
Sharpe Angles, and ſa the greateſt Arches of the Ecliprick, 
cannot be diſtant from the EquinoRiall, above twenty three 
degrees and thirty minutes, which 2 3. deg 30. min. is like- 
wile the quantity ot the Angle, which is1ngendred by their 
Inter ſections, the chiefeſt uſe of this Circle, is to demon- 
ſtrate unto us the yearly motions of the Sunne, through the 
12. Signes of the Zodiack ; this Circle is divided into 360. 
degrees, ſhewing the daily motion of the Sunne, and theſe 
360. dcgrees arc diſtributed amongſt the 12. Signes in 
a pcoportionable manner, namely to each Signe 30. 
deg ces, lo that according to the Sunnes dayly de- 
cliu⸗tien, we are able to ſhew the degree and minute of the 
Ecliprick, where ſhe Interſecteth, which taketh his name 
according to the denomination of the Signe, by the know- 


ledge of which, wee conclude the degree and minute of the 
Sunnes 
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Sunna declination or diſtance, from the EquinoQtiall,w hich. 
isthe chieſe directer in finding how any is Scituated 
upon the Terreſtiall Globe, in reſpeR either of the Equitg. 
ctiall or Poles, for though in a v phraſe, it is commonly 
termed the Altitude or height of the place, where wee ob. 
ſerve the Suane or Starres, with our Geometricall Quadrat 
Aftrolab, Croſſe· ſtaſſeror ſuch likeMarhemaricallInſtruments; 
vet [ ſay the ane height of any body Scituated in the Hes- 
vens (whichcach one of the meaneſt Capacity, is able at the 
firſt demonſttation to reſolve) is of no conſcquence to diſco- 
ver the Latitude or breadth of that — 0 So the. 
Pole or Equinectiall, you are able at time erva- 
tion. —— — of the body which you ob · 
—— you may conclude an infalliable cer- 
tainty, ately how many degrees and minutes your place of 
being is both from the Equinoctiall and Poles. 


Of the Colures. | 

1 Colures are onely ewo Metidians, which are, 8s it 
were bounds or markes, ſhe wing what degree of the E- 
— — inte rſecterh. when ſhee maketh ber grea- 
North and South declination, as l ewiſt, where and in 
what ſigne thee interſecteth che Equinoctiall, where- 
ſhce hath no declination, theſe incerſeRtions of the 
Coluces, plainely demonſtrateth uanto us, the divifion of the 
foure quarters of each Yeare q and when they begin and ſuc- 
cecd each ocher, as namely the Cealure which interſecteth 
the Equinoctiall and Kcliptick, (where they-likewiſe inter- 
ſc each other) is called the Equinoctiall Colure, and ſhew-- 
eth that the Sunne hath no declination , from which inter- 
ſection, wee have the denomination of two of the foure 
Yezrely quarters, for if the Sunne be in the laſt minute of 
Piſces, or entring into the fiſt minute of Aries, it 
ſkeweth the firſt of our Spring, and that the Sunze hath paſ- 
ſed that EquineQtiall Poyne, and is making her North decli- 
natios, whoſe glorious preſcnce as much reviveth both Man, 
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Beaſts, and Plants, Scituated towards the Artick Pole, as ber 
abſence maketh them droope rowarde the Antartick , and 
this interſeRion is ever ne ere the 1 oth, day of Aareb, but if 
the Sunne be in che firſt minure of Lira, or the laſt of Yirgo, 
when thee interſecteth the EquinoRiall, our Artick Pole 
mourneth for the Sunnes enſuing abſence, and the Antertick 
rejoyceth for her approaching preſence; this 'EquinoQtiall 
poynt, cheweth the beginning of eur Winter, and their Sum- 
mer, which are Scituated to the South or Antartick, which 
ever happenethatare the 31 th, day of September. 

The other Colure, is called the Solfticiall Colure; becnuſe 
the Sunne having now his greateſt declination, is not to be 
diſcerned for two or three dayet, to hive an {cnfible altera 
tion : This Colure interſecteth the Reli — 
Arches, on either ſide of the qui by which inter- 
ſectious, the two other quarters of our Teare are expreſſed, 
28 namely, if the Sunne be in the laſt Minute of Gemini, or en- 
tring into the firſt minute of Cancur, it (heweth that the 
Sunne hath now caceſt North declination,and that now 
when lhe iaterſeRteth her Meridien at Noone, ſhee hath the 
greateſt Altitude above the Herizon, to all places Scituated 
towards eur Artick Pole that is poſlible for her to have, 
which is rhe cauſe that no er ve our longeſt Dayes and 
ſhorteſt Nights,and now beginnethoar Antumne or Harveſt, 
and this interſeftion happeneth ever neare the roth, day of 
Iser, bur if the Sunne tze in the leſt minute of Sagitaries, or 
entring int the firſt minute of Capriceyne, it ſheweth the 
Suane hath now her greateſt South declination, and ĩs of the 
teat Altitude above ddt Horizon, hen ſhe interſecteth the 
Meridian at Noone, to all that are Seituated towardi our Ar- 
tick Pole, that he ever poſſible may be ; which cauſath our 
ſhorteſt Day and longeſt Night, that is the dead of our Win- 
ter, and ehe beginning of Autumne or Harveſt, td all thoſe 
whichare Scitusted towards the South or Antirtick Pole 
this interſeRion ever happeneth neare the 12th, day of 
December. © | r | p 

0 


; The Nrigctor. 


e 


es er Courſes, acc all Circles of the greateſt 
onely when the Bquinoctull is in yeur Ze- 
1 then I tay they are Circles, bearing 
ith the Paral, | here you ag. 5 chis plaine and 
| ation will waniteſt. 
ppUle that᷑ acc ig to-beedtull obſervation, our 

& being wererightg:der, the Equinoctiall Line, and that 
then wie ſh * notice onely of theg 2. poynts of our 
C.apaſſ,, co — leverall Rowdeof B. and W. and 
tben dag dut confides that our place of beigg is in the vrry 
intc1 ie os of tha aphicall Equinqctiall, which is de- 
ſcribed upon eſtiall Globes, roaſon retolvetht he mat- 
tar, for Ache al Togo the greateſt magnitude, is produced 
ebrough the extreame extention o R. and W. fo the Rombe 
o E. and W. ſhewed ny the Compaiie, mull needs according 
to his catcit extention, be of the (lame ca4gaitudeand then 
likewite, if you oblerve your N. and S. Nombe, you will 
wirh the lice city per ive, that it interſecteth the Equi- 
I — 

E &, n a accar 0 g 
auch af. lane mg with the Meridian :. And 
eben it follow. th molt es all the ther Rombes run- 
ning through the atoreſaid Iuterſectioa, muſt now. bee 
Cu cles of the greateſt magritude in bert entrenme er- 
tentions. 

Rut youoblerve the Rombos by your Compaſe is any 
Paralcll or Latitude, there will appeare but one Rombe or 
courſe that will be a Circle of the greateſt magnitude, namely 


— . — 


2 


Tins 


nith, but if · ot 


Your N. and S. coarſe, which is alwayes your true Meridian 
(if the Compailc have no variation, ) and theretore according 
to his extreame extention is a Circle of the greateſt magni- 
tude; but now your E. and W. Rombe will ast hold propor- 
tion with the Meridian, becauſe all Paralels are leſſe hen the 
qui- 
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Equinoctiall, and therefore now all the reſt of courſes 
or Rombs beſides your N. and S. coarfe, are CM accor . 
ding to t heir greateſt extreames of x lefler magnitude; ax fac 
Example, ſuppoſe we are in the Laticade or ell of 60. 
dcgrecs from the Equinoctiall, and now obſerve the R. and 


Navigation to diſcuſſe moſt diligently upon the afogefaid de- 
tions, which are moſt eaſie, and will prove moſt ex- 
celicat for producitig the reall truth of many matters 


in Navigativa, as by divers duture conctuſions will bee 


manifcſteds. | 
of the Trepicks, 
ſerwo Circles are ef one magnitude, nnd aro Paralels 
K ke Solfttall Colre, ar 


the Latitude or bredth of 23. deg. 30. min · and theſe two 
Circles repreſent--the utmoſt bounds of the Sunacs de- 
cliaation, on either fide the Line; and are touch lines to the 
gear Arches of the Eclipricke in two certaine Signgs , From 
whence they take their ſeverall denominations, nainely uur 
Northernt Trepick, roucheth the Ec iptick in the firlt mi- 
nute of Cavcer and therefore is called the Tropicke of Ca 
cer, and the Soarherne Tropick,toucheth tht Ecliptick in the 
fir ſt. minute of Capricorme,, and is like. viſe called the 
Tropicke of Capricorne , betweene theſe two Tropicks, 
and under the Bquin- criall;round about rhe wholc circumte- 
rence of the terreſtiall Globe from Eid to Weltzis Sciryated 
that Zone which formerly hath beent termed(Torrida E ona] 

92 G 2 oc 
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or cet D or in in any — two o Tro- 
u er 1 er Per- 
over your —— it hath beene 
the — many great 1 ki that the powerfull 
iaflacace of the Sunnes bright beames being extended right 
downewards, the hcate occaſioned by their reverberation 
was inſufferable, which indecd according to humane reaſon 
_ e very probable, and I am ſtill of their opinions 
have beene divers times for. — Moneths toge - 
— styling within the Torrid Zone, in moſt temperate 
weather, when the Suane hath. bexne according to our 
2 Sn ſtzatly right over our heads, ox very neere our 
enit 
But t earns i is occalioned by & Supernaturall 
operation which the Divine Greator in bis _ . 
dence bath pr rovided as a remedy to qualifie the parching 
heate of the Sunne beames, namely a certain breeſe or —— 


wint which ever bloweth tar the N. and E. in thoſe 
pats. And it is worthy of obſervation to behold the great 
_— our Maker, that hath appoynted this remedy 
the Sunne, whole powerſullbeames would” 
t inhabitants, and ever as the nne tiſeth 
ces, untill ſhe come to her Meri- 
. ſo the breeſoof wind commeth by 
degrees ev er ĩ and blowing more freſhly as the 
Sunne riſt th ſo that when the Sunne is at higheſt, the hreeſe 
ever bloweth moſt freſhly, and ſo decreaſeth againe as the 
Sunne groweth lower; untill ſhe be ſer under the Horizon, 
and then the breeſe is likewiſe done. And now yecldeth as 
muck benefit to Mortall man by ceaſint to blow in the Nighe 
as it did preſie him in qualifying the heate of the Day: 
Por if ic ould blow as freſhly in che Night time, as it doch 
in the beate of the Day, when the powerfull beames of the 
Sunne is qualified, it 


. in common reaſon, that if the 
Sane were wholy ab d that the code wind Should ſtill 


con- 
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continue, the [nhabitants would be very ſenſible of ſuch a ſud- 


daine akergtion, and feele it moſt extreame colde, and o 
would breed a great diſtemperature in theyr bodyes; but the 
generallcalmes in theNight,when the Sunne is wholly abſent 
anſwereth a proportionable temper. And ſo we muſt onely 
praiſeour Maker for his benefits, and not ſtrive to render rea- 
ſon for Supernaturall matters, onely we may preſume in way 
of compariſon, that as it hath pleaſed the Great GOD to 
ptovide remedy beyond our reaſon, for tho Parching heate, 
that hee hath likewiſe provided ſome ſupernaturall meanes, 
for ( Frigida Zona) ur the Frozen Zone; that it may be [nha- 
bited (as I make no queſtion but it is,) although in our rea- 
ſon, the influence of the Sunnes bea nes, arc of fo ſmall pow - 
er in the Regions Scituated neare unto either of the Poles, 
that they can yeeld little comfort, either to Man, Beaſt, or 
Plants; and againe, the Sunne ever being abſent and never 
feene above their Horizon, at either of the Poles, fer 6. 
Moneths together; when rhe EquinoQiall is betwixt them, 
and the diſtance where ſhe mzketh her motion, which excee- 
deth above a Quadrat or querter of the Meridian, and there- 
fore not to be diſcerned. Yet I ſay for all this, it may be In- 
habitable, as noqueſtion but future times will diſcover beth 
it and greater matters, that as yet remaine lapt in obſcure 


clouds necre unto the Poles. 
Of the Paralels. 


pon the Terreſtiall Globe there may bee deſcribed infi- 
nite Circles from Eaſt to Weſt, betwixtthe EquinoRi- 

all and Poles which will be Paralcls to each other, bat no 
Circles deſcribed from North to South can bee Paralels ; be- 
cauſe theyr Meridians, Interſect each other in the points, 
tearmed the Poles : theſe Paralell Circles deſcribed from Eaft 
to Weſt, have all of them one Center from whence they are 
deſcribed,namely the Poles, and from that Center there can 


bee but one Cirele deſcribed of the ſame magnitude with the 
G63 Meridian, 
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46 
Meridian, which is the Eguinoctiall, all other Circular Para. 
lels are of lefle magairude, ever decreafing as they are deſcri. 
bed neeter to eyther of the Pules, ſo that at the Latitude of 
so. Degrees, that circular Patalell is but balfe ſo bigge as the 
Equiaoctiall, and circular Paralels ſcituated ncerer ; the Poles 
arc ſtill of lefle Magnitude untill yuu come to the very Center 
or Pole, where it is not capable of any thing being onely « 
ovnr. 5 

The want of due conſideration, what proportion each ſe- 
verall Paralell, in each ſeverall Latitude beareth in reſpect cy- 
ther of the Equnoctiall or Meridian, is the cauſe the Navi- 
gators of theſe dayes produce ſach lame aud 1mperteRt Con- 
cluſions, as many times by Experience I have ound, that in 
running 8. or 9. hundred Leagues, and raiſing the Pole not 
above 12. Degrees, the chiete men in geuerall which were in 
out Ship have beene ſhort in the true Longitude, when wee 
werein the height or Latitude of the Place neete upon 200. 
Leagues, Which Error | piainely Demonſtrated, proceeded 
onely for want of knowledge of the proportions of cach ſe- 
verall Paralell ; but decau'e theſe proportions were beyond 
theyr capacities to finde out, they would have all Conclu- 
ded, wee had made mo e way with the Ship then was ac- 
compted of, and ſo would have clo-ked a moſt grofic E cor 
with a generall miſtake, but my reckoning being different 
from them all and pointing with the truth, I would nor al- 
low of theyt Conclu ſions, but by playne Demonſtration moſt 
caſie for any of them toconceive, I ſhewed the ſalſeneſſe of 
all Cards in piano: (whica have alt equi D.gtee 12 the Me- 


— 


ridian) and What lame Concluſionꝰ muſt tec pe cd um- 


thoſe which in long Voyages put theyr truſt intim; the 
Demonſtration which I produced was taken ont of t hat 
worthy Author, Mr. Edward Wright, who batt !o Ace ute 
ty Corrected and detected the Errors of Naviga. ION. 

Suppoſe two Sh ps ſay log right unde! the Eq Dial 
Line, and it were certainly knowne, that tlie W e Eaſt a . d 
Weſt from each other the exact quantity of 100 apes, | 


va.aitd 


. 
ks | 
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demand if thoſe two Ships ſhould now ſaile both of them 
due North untill the Pole were Elcvited 60. degrees, how 
many Leagues would theſe two Ylyps bee from each o- 
ther. : | 
According to your Cards in Plan, which maketh all Me- 
ridians to be Paralclls, and all Paralells of the ſame Magnitude 
with the Equinoctiall, apply your Compaſſes, and you will 
find even 100. Leagues, the ſeme diſtance as at the Equino- 
Riall, then which there is nothing more contrary to truth; 
For all Meridians according to the Spheai icall body of the 
Globe muſt intertect each other at the Poles. Now then two - 
Meridians interſecting the Equiroctiall at right Angles, and 
diſtant from each other at thoſe two Interſections 100. 
Leagues mult needs at the Latitude of 60.degrees where the 
Circulai Pat alell is but halfe the Magnitude ot the Equinocti- 
all, not exceed halſe the diſtance they had at the Rquincti- 
all. and ſo to conclude with truth, thoſe two Ships are now - | 
but 5 o. Leagues diitant trou esc other. The . opor- ' 
tion t hat all Pa: alells haycto che BquinoGtiall and Meridian : 
in all Latitudes is too curious worke, for many men to per- 
forme; yet tor the love which I beare in generall to all the 
Practizers of this Art, | hve with the = great 
deale ot pines already calculated two ſagllTables which will 
appeare 11 the enſuing worke, whereby the meaneſt Mariner 
Gail bee able at firit fight to reſolve the p; oportion of all Pa- 
ralells, in re{peR ot the Equiuoctiall and Meridian; as like- 
wiſe the differences of their I oneitudes both in Leagucs, 
Kylcs, and Paces,thus much ot the l etreſtiall Globe, ith all 
manner of Circles deſcribed upon hi, which if then be ju- 
dicially ob(erved,is as much as is poſſi e ti b dem onſtrated 
and will (ewficient!y ſatis fic any 1eaſcr able capacity for the 
full undetſtanding of the whole Terre flial! Globe in all his 
puticuler Circles of ſcvecall natures and qualities. 


\ 
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1 importeth as much as breadth, being alwayes 
4tbat Portion of the Meridian which is contained betwixt 
two Paralels,the Equinoctiall being eyer one, and your point 
of being the other; for if a Paralell were extended from the 
Poyat of your being untill it made a whole Circle, and joy- 
ned againe in your firſt poynt, you might runne all the degrees 
of that Circles Longitude untill you arrive againe at the 
firſt * And never alter one minute of your firſt 
Latitude. 4 | 


/ finding the Latitude. 


A Feer the Practitioner of Navigation, hath throughly un- 
£ Aderſtood all the Principals, whuch are afore-mentioned, 
Ihold ic convenient that be ſhould now uſe bis endeavour to 
take the Altitude of bodyes ſcituated in the Heavens, as 
(Sunne and Starres) by which Altitudes, he (hall moſt facilly 
find the Latitude or breadth which he is ig, for the handlin 
of your Geometricall Quadrat, Aſtrolab, Croſſe· ſtaffe, or ſuc 
like Inſtruments, in time of obſervation it ſo facill, that at the 
firſt fight Common ſence cannet but conceive it; therefore 
Iwill of purpoſe omit that matter, and proceed to the manner 
of worke after the Altitude is gained · Now then to attaine 
this Lititude or portion of the Meridian contained betwixe 
our Paralell and the Equinoctiall, you mult be very circum- 
hoot in obſerving theſe three things: Firit, the Altitude of 
the Sunne according to the (ide of the Angle given by your 
Seometricall Inſtrument ; Secondly, that you know the de- 
clination of the Sunne for that day, ben ſhe interſecteth the 
Meridian : Thirdly, that you have a ſpeciall care to conſider 
the ſcituation of your Zenith Poynt, in regard of the body 
obſcrved (of which Poynt) it muſt alwayes (if you have La- 
titude) be found in one of theſe tliree reſpects; firſt, _ 
| the 


F 
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the Sunne is betwixt your Zenith and the EquinoRiall, or 


elic the Equinoctiall is betwixt the Sun and your Zenith or 
Thirdly you! Zenith is betwixt the Sunne and the Equino- 
Riail. Now thete three different ſcituations of your Zeniths 
maketh three ſeverall forts of working to find the Latitude, 
alter you hve obſerved the Altitude, which by Examples of 
each ſeverall ſcituation I will heere make plaine, with the 
manner ot wor ke, very eafic to be underſtood by the meaneſt 
Capacity, it he will but take ſome-ſmall paines to conceive 
the reaſon of the worke, produced by Zenith diſtance and de- 
clination rightly applyecd. | 


Fir Queſtion, 


1 Demand, how I ſhall give the Latitude here at London 
the 11th, day of /«»e,according to the Altitude of the Sun 
obſerved. 

Here I conſider by my Ephemerides, or by the common 
Tables calculated, that the Sunne hath to day 23. degrees, 3 0+ 
minates North declination, when ſhe is due South or upon 
her Meridian» 

Then I conſider the ſcituation of my Zenith poynt, and 1 
find that the Sunne is betwixt it and the Equinoctiall. 

Wherefere now I take my Geometricall Inſtrument, 
when l find the Sunne almoſt South, or upon her Meridian, 
and continue obſerving untill I have her at the greateſt Alti- 
tude which here adant ] find, is 61. deg. 5 8. minutes, which 
Altitude I Subtract from 30. deg, oo. min. and haveremai- 
ning 38. deg. 02. min, therefore I conclude, that is the di- 
Rance of the Sunne to day from my Zenith Poynt. And in re- 
gard I find the Sunne hath to day North declination, and that 
my Zenith poynt is ſeituated, containing the Sunne betwixt 
it and the Equinoctiall. I joyne my declination and my Ze- 
mth diftince trom the Sunne into one ſumme, which 1 ſay 
is the trug Latitude or Bredth of Lendos from the Equino- 
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Manner of Porte. 
deg. min. 
"THe quantity of your Quadrat, is alwayes —— 90 — 00 
TT its Altitude found by obſervation to day, is- 61 — 58 
Web Alt. ſubtracted þ remaiter is p Zenith diſtance, 28 oz 
Declination of the Sunne to day, 18 —_— —30 


Wer being joyned to Zenith diftance, the Lat. is '51 — 32 


This Rule holdeth in all Laticudes of like ſcituation and 
ſetveth for evet in this Latitude and all others that are more 
Northerly then 2 3. deg. 30. min. provided the Sunne have 
North declination when you abſerve his Altitude. f 

Now you may very eaſily conceive by this queſtion, that 
you have to day the greateſt Altitude of the Sunne that 

can poſſible have in this Latitude of 31. deg. 32. min. 

auſe the Sunne to day is in the Tropick of Cancer and 
hath made ber greateſt North declination which is 23. deg. 
$0. min. ſo the Sunne is but 28. deg. 2. min. diſtant from 
your Zenith Poynt, Which if you ſubtract from 90. degrees, 
oo. minutes, the diſtance of your Zenith from the Horizon, 
the Sunnes Altitude appeareth tobe 61. deg. 88. min. hig her 
then which you ſhall never find her, here at London. 


Second Queſtion. 


1 Demand, how ] ſhall give the Latitude here at Londos the 
- 1 * day of December, according to the Altitude ob- 
. ſerv 
Firſt, I confider the Sunnes declination for the day,and find 
it 2 3. deg- 30. Min. to the Southward of the Equinoctiall. 
Secondly, I conſider the ſcituation of my Zenith Poyats 
and find the Equinotiall is betwixt the Sunne and my Zenith 
* becauſe the Sunne hath South declination and my place of be- 
ing is to the Northward of the Line. 
W hereforc now I take theMeridianAltitude with _ 
metrical 
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metrical! Inſtrument as afore, which admit I find to bee 14. 
deg. 58. min. which I Subtract from 90. deg. oo. min. the 
whole Quadrat, and there reſteth 75. deg. 2. min. which I 
ſay is the diſtance of the Sunne from my Zenith: And now 
becauſe the Sunne bath 23. deg. 30. min. South declination, 
I ſubtract it from my Zenith diſtance, 75. deg- 2. min. and 
_ — 51. deg. 33. min · which I conclude is the Latitude 
eſired. 


Manner of Worte. 
dey. min. 
T He 1 of your Quadrat, is alwaies- o 00 
1 The Aititude ound by obſervation, is. 14— $8 
The Zenith diſtance, is —75— 2 
The declination ot the Sunne, is — . 23 —30 


Which being Subtr. from theZenith diſtance, Lat. is 31. 33 


By this queſtion, it appeareth plaine that the Meridionall 
Altitude of the Sunne to day being 14. deg · 5 8- min is the 
leaft that is poſſible for you to have in this Latitude, becauſe 
the Sunne to day is in the Tropick of Capricorne, and hath 
made her greateſt South declination, which is 23. degrees 
3c. minutes. 

Take this briefe Rule for all places having your Zenith 
ſcituated as afore, that if the Sunne have South declination, 
you ſubtract the declination from your Zenith diſtance, aud 
the remainer is the Latitude - But if the Sunne have North 

declination, joyno the declination with your Zenith diſtance 
and the — is the Latitude defircd. 

Thus have you the way to find the Latitude according to 
the ſcituation, of two ot the three Zeniths, by obſervation of 
the Sunnes Meridionall Altitude. Now for the thi d, you 
may Conceive it can never „but when your being is 
betwixt one of the Tropicks and the Equinoctull, for except 
you are within 23. deg. 30. min. of the Lia, it is impaſſible 
to have your Zenithbetwixt the Sun and the Equinoctial but 

H 2 fading 


finding your Zevith ſo ſcitugted, you muſt proceed to find 
the Latitude of the place by the Altitude obſerved, in thig 
manner; ſubtraR your Zenith diſtance from the declination 
of the Sunne that day, and the remaincr is the Latitude or 
bredth from the Equinoctiall deſired. | 


Third Queſtion. 


Demand, how I ſhall give the Latitude of St. Chri/toprers 
Hand the 1 2th, day of /xxe, according. to the Altitude of 
the Sunne obſerved. | 

Firſt, ſecke the declination of the Sunne for that day, and 
you will find it 2 3. deg · 30. min. to the Northwards of the 
Line. * 

Then conſider the ſcituation of your Zenith Poynt. which 
will appeare to be betwixt the Sunne and the Equinodtigl. - 
Now take your Geometricall Inſtrument, and obſerve the 
Sunnes Altitude, w hich admit you find her upon the Meridian 
of 84. deg. oo. min. above the Horizon, which I ſubtract out 
of 90. deg. oo. min.-and find the Sunne diſtant from my Ze- 
nith 6: deg. ©. min. Therefore now according to the Rule, 
ſuberact 6: deg. o. min. from 33. deg. 30. min. the decli- 
nation of the Sunne that day, ind the Latitude or breadth that 
St. Chriftophers is from the Equinoctiall remaineth, which is 
17. deg. 3 0. min. 


Manner of Worte. | 
deg, min. 


7 whole quantity of your Quadrat, is —— go — 00 
The Altitude found by obſervation, is —— 84 — oo ' 
The Zenith diſtance, i — 6 — 00 
The declination ef the Sunne, i 23.— 30 


The Zenith diſtance ſubtr. from þ declination Lat. 17 — 30 
Having the Sunne or Perpendicular ia any place found by 


obſervation, the declination of the Sunne is the Latitude of 


52 The Nav 


A—_ 


Te Navigator. 5 3 


— —— — — — 
- the Place: But if when you have the Sunne in your Zenith 
Poy nt, your Iphemerides or calculated Tables giveth no di- 


clination, then conclude;that the Equinoctiall Circle runneth 


through your Zenit, And that youre ia aa Lujtude 
or i breadth from the Equinoctiall, becauſe you are juſt 
under it. 3 


kn of raked ltitudes. | 


— . ä 1 : 

| 5 ſhewed the manner of working your obſerva- 
tions of the Sunne, howſoe ver your Zenith Poynt is 

cituated whereby you may come to the true, knowledge of 

your Latitude or breadth he Equinoctiall and Poles, it 

now reſteth, that I ſhould ſhawreaſon for that which is pro- 

duced by the operation of yodx Geomerricall Inſtruments; 


therefore you mult in the firſt place conceive the Nature and - 


quality ot your Inſtrument, with w** you obſerve or take the 
Altitude. Know then that all'manner of Inſtruments of w hat 
forme ſo ever projected, as Croſſe- ſtaves, Back-ltaves, Qua- 
drats, Aſtrolabes, &c. are all of them according to Geometri- 
call meaſuring the exact fourth part of a Circle containing 
99. deg. oo. min. and reſolving by their Angles the ſame 
thing that the Quadrat and Aſtrolab doth with their Arches. 
No chen if we define the Nature of obſer vation by the Ge- 
ometricall Arch, the reaſon of all obſervations of Altitudes 
taken withany kind of [nſtrument, will be explained. 

Firſt then, Quadrant (ignifieth a Square and Arcufſe, a por- 
tion or part of a Circle, which if it be {wept tn a Square or 
equall Paralelogrames,one foote of your Compaſſes ita 
in any of his Interſections, and the other extended the le 1g 
ot either his ſides, making that diſtance his Semidiamirer, 
the Arch is as great as poſſible may bee contained in fuch a 


Square; Anda ſubtending fide or baſe being 


extreame interſections of the Arch with the Sides, will male | 


the Square <quall to two Rightangled //o/chele?, as this Fi- 


are repreſenceth. 
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Now then it is plaine, that the Rightangle of I eſcheles is 
alwayes equall to his ſubtending Side or baſe, which here you 
ſe int eth the Arch, and the rwo containing ſides at two 
places, and maketh his two Accate or ſharpe Angles equal 
45. a pcice, ſo you ſee the Arch is equall to the Right angle, 
and t he two Aceute Angles will make an other Arch of like 
quantity, which being adjoyned, is an exact Semicircle, to 
then it reſteth, that the Quadrat uſed in vblervation, is the 
greateſt Arch of a Circle that is pofſibie to be deſcribed 
within an equall Paralelegrames, which will alwaycs be the 
exact fourth part, if your Paralclograme be without PO 

ri:cretore 
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therefore is very | properly called Quadrant. Therefore now 

finding that my Geometricall Arch, which I obſerve withall 
is equall ro the Right Angle of {/eſcbeles it may moſt enũly 
draw theſe Imaginations into your mind. 


Firſt. 


Hat in what place ſoever you are, either on ſhoare or at 

Sea, that the poynt which you rell upon is the Center of 
a Semicucle, and the oppoſite poynt in the Heavens is your 
Zenith, from whence if a perpendicular line were let fall, it 
would be the Semidiamiter of the Semicircle. 


Secondly. 
T Hat being thus in the Center with your Zenith Perpendi- 
cular, you can turne no way, but if you ebſcrve your vi- 
ſuall Line to the Horizon,and remember your Zenith perpen- 
dicular, the Arch of the Heavens contained is equall to your 
Geometricall Arch projected. 


Thirdly. 
Hat there is nothing contained within your Horizontall 
Circle, whether itbe ia the Heavens, or arife from your 
Superficies, except onely your Zenith poynt, but your viſual! 
Line will ſhew that it is a part or portion of the contained 
Arch. ; 


| Fowrthly. | 
J Hat all viſuall Lines except your Zenith and Morizon, in- 
ter ſecteth an Accute or — Angle with yous place of 
being or Center. 


Fiſtiy. | 
Hat this Accute or ſharpe Angle being once knowae, 
which your viſuall line maketh with any body obſerved, 
and that you ſuppoſe a Pcrpradicular line to fall from the in- 
terſection of the body (and viſuall Line) to the * 
ä where- 


7 
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wherein you ad, char perpendicwar is the Altitude of the bo. 
dy, and wilt interſett your Hotizontall viſuall line, at aright 
Angle, and the viſuall line at the body with an Accute or 
ſharpe Angle, which is alwayes in quantity as nuch as the 
knowne Accute wanteth of 90 deg. oo. min. and is the ex- 
act diſtance of the body obſerved from your Zenith Poynt. 


| Ws, Sixtiy. 
ixtly and laſtly 9» you may now plainely perceive, that 
can obſerve the Altitude. of no viſuall body with any Ge- 
ometricall Inſtrument, but if you obſerve the former reaſors 
you will have a Rightangled Triangle given with all his An- 
gles knowne ; becauſe your Inſtrument will give the viſuall 
Accute Angle from your Center to the body, and then the 
other Accute is his complement or ſo much as it wanteth of 
9 0. deg- oo. min. (and the third is alway es a Rightangle) ſo 
that jt an expert Artiſt ſhould demand a reaſon of your obſer- 
vation, you may anſwer him, that you are to reſolve a Right- 
led Scalenum; except you find 2 Zenith Altitude, and then 


von ſhall have Rightangled 1/o/che/es. 


j _ Zenith. 
ö 
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This Pigure ſheweth all plaine if well obſerved, which 
before was but imagined : And it you confider it arigbt, and 
according to y intent you may proceed and take your ob- 
ſervatipas (not as commonly they are taken) but according 
to an Artiſt, knowing what you have done. | 


—— 


of the plaine-Card, ' * 


A Frerallthe afore mentioned matters of Navigation are 
*ully underſtood by the Induſtrious Practitioner, the 
laine-Card ous moſt willingly produce his operations, 
ut iu· ce gad his Linements will hot anſwer the reall truth 
in the prolecution of long Voyages, I would not have your 
expectations truſtratred with relying evermuch upon his 
conclulions ; tor there are many facill and farte better waycs 
ot accompring all na. iner of Courſes and Traverſes , by the 
aid of Arithineticke aud the application of one of the greateſt 
Circles deſcribed upon the Spkearicall body of the Terreftial 
Glube, which he! eatter in the enſuing worke will be mani- 
feſted : Yet i would not have any man miſtake my meaning, 
and conceive that I utterly condemne all Charts in Plau, us 
Inſtruments of no conſequence, for in all ſhort Voyages I 
doe allow of them, yea and highly approve of theas, as the 
moſt excellent Directors. As heere in the Scene or Channell 
betwirxt the W eft Countrey and France, there is no like In- 
ſtrument as the Channell Chart of the largeſt graduation, and 
likewiſe in the 1r5/> Seas, ind ſo upon the Coaſt of Flanders, 
and in generall,in all Inlers, Straights, and Channels (provi- 
- ded ) that the Hydrographicall deic:iprions ot the Seas, and 
the Gcographicall of the Lands have becnelaid do vne by 
an e Artiſt, but if they have any larger extentions, 
I mult ingeniouſly confeſſe, I ſhall little or nothing at all re- 
ard their directions, becauſe it cannot appeare any thing 
ulicult, for the mcaneſt oT_ to conceive, that according 
to 
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to the Meridians deſcribed'apon all Terreftiall Globes , the 


plaine-Chart will be found to be moſt intollerably falſe, for 
according to che Globr, all Meridiaus will interiect each o- 
ther at the very Poynrs, Which we terme the Poles ; but the 
plaine-Charts makethem all cobe Paralels in all Latitudes, 
then which . is more falle; and againe, all the degrees 
of Longitude are falſe in all Latitudes, except right under 
the Equinoctiall, becauſe the Meridians and Paralels hold 
not their proportions as they ought to doe, and therefore it 
muſt needes be, that all Courſes or Rombes will faile in their 
directions. Aud ſo all his Lynements will be found lame, in- 
creafing to greateſt Error as you are farre Northerly or Son- 
thetly, and therefore may not be over much followed if you 
will have your concluſions crown'd with credit. As for the 
manner of uſing your Channell- Chart is ſo facill, that at the 
firſt demonſtration common ſence will diſcover all his lyne- 
ments and uſes. Therefore I will ſave the Labour of defi- 
ning him ia particular, referring you to any Channell Chart 
that is well deſcribed, whereby you cannot bee long in con- 


ctiving all his parts in generall. 
Of the diflance of Places. 


T O Saile the moſt direct courſe betwixt any two places 
Aſfigned,and todiſcover the moſt compendious or ſhor- 

teſt diſtance in Degrees, Leagues, and Myles or any other 
kind of Meaſure that ſhall be deſired, will require ſome better 
knowledge then the uſe of the plaine Chart, with his (Para- 
lell Meridians) and in all Paralels equall degrees of Loagi- 
tude and Latitude: For ſurely the intelligent Artiſt, cannot 
be ſo ſtupid as that he ſhould take the diſtance diſcovered by 
ſuch an Inſtrument, and conclude that it produceth the re 
truth, for the afore-mentioued reafons will ſufficiently ſatis- 
fie,that no ſuch matter may be expected in ny great diſtan- 
ces: Vet Iknow there is many will labour mach to prove the 


plaine Chart, met infalliable and certaine in his * 
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but their many lame coneluſions I dare affirme, doth ſecretly 
checke moſt of them in theyr conſcience, eſpecially if the 
courſe have not Elevated or depreſt the Poles over: faſt; but 
that the Longitude hath had a farre larger proportion then 
the Latitude, as in many ſeverall long Voyages I have 
ſcene the experience and proofe of their reckonings, which 
have wholly kept them according to their plaine Charts di- 
rections: Amongſt many, I will reſite one paſſage that hap- 
pened whilft that | ſailed with the Hollander, which many 
Engliſh and Dutch yet living will ailirme to be moſt true, ue 
had two Yaughts or (mall Ships of the Weſt-1»di« C 
nies, a boord of whom we had both Dutch and Engliſh 
ficers, that profeſſed the Art of Navigation Wee hed our 
Commiſſion to diſcover the Ilands of the Lace, where h- 
ving beene ſome foure Moneths in very much dangers and 
great ſtore of foule weather, we found that wee were ſame- 
thing to the Northwacd off an Llaad called the Vcanes, which 
lyeth ia the Latitude of 27. deg. 30. min. and that 
the Golph of Balbama ſev us off to the N, E. and ſo hauſt us 
out from amongſt the Ilands, it was agreed, that we ſhould 
beare up the Helme to goe home: yu muſt underſtand.chat 
from this lland wee ſhapt our courſe for Flowers, one of the 
Weſter llandg, lying in the Latitude of 3g. deg. 3 o. minutes 
and to the Eaſtward of the cases, according to moſt exact, 
accompt, (as I did calculate) 806. Engliſh cs, but by 
the plaine Charts much more; when woe firſt Rood away 
our courſe from amongſt the llands, I then told allthoſe that 
kept their accompts according to the Charts in.P/ave, that 
by this runne of . habe — zad railing the 
Pole not above 1 2. deg. oo. min. 'they ſhould — — 
ceive the Errors of that Inſt: ument;but becauſe moſt of them 
had no other meanes to helpe themſelves, they ſtood in his 
guſtification, and prely I in his condemnation {; wee pro- 
\ceeded in thecauſe, and kept all our accounts moſt ſecret 
from each ot her antill the matter came to be diſcoveted. for 


when i had cn ont the Leet Laogicude, copminad 
3 - 


' any man that kngweih choſe lands wil eatily:coojeRturo,cha t 
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beewixt theaforeſaid places, according to my calculation, I 
did not uſe the old Sea courſe of keeping my account ſecret 
untill we ſaw the Land, for then I well knew there would 
be no bad reckonings produced, but according to my obſer- 
vation finding that my Latitude and Longitude had tranſpor- 
ted me very neare the place of expeRation : About ſetting of 


—_— 


_ - our watch I plainely and openly (poke, that [if the Gale held 
but ſo as it did anrill morniag, wc ſhould be cloſe aboard the 


lands of Flowers and Cornes; theſe ſpeethes thus ſpoken, 
made a mighty confuſion amongſt all. our Attiſts in generall, 
40 that ſome of them hoping to have had the credit of the 
ctaſeldpenly iir ed againſt me chat it was impoſiible to he 
torkerc vai und that wee muſt runne t t 30. Dutch 


Ayies, which is $00, Hagliſh Losgues before wee ſhould (ee 


the Land, and ſodhey all in generall concluded wee were ſo 
facre diſtant, ſome of them being 10 Dutch myles, ſome 
'14y0-{orre 110. but none of them ndarer, ia the Night time 


v ſpole wit our cenſorts and it way quickly advertiſed 


what t had ſeid; duc he held it impoſſible, and concluded 
neare upon the (ame matter as they did aboard us, and fo I 
wuscondem sed of them all in genetall. Yet there were 
Joie Engliſh and Dutch, that having lirtle khowledge them. 
4edees, did relie more confident in my tene his, becauſe in 
forme? afifes they had bin eye-witneffes that they had truly 
anſ{wered-theirexpetations, whereupon the matter gre w 
ro wagers with much advantage againſt me it was ſtrange 

to ſoe ho reſolute they were againſt their reputations, and 

hdtv. obi date in theiꝰ opinions; Vet were not able to tender 

reo Morning came and it wae very heaſie untill be- 
tei xt g. and t o. of the Cloke when it cleared up, and now 

PREY ture the tops would not want ſome to looke a- 
oad ; the firſt that adventured ſaved the reſt a labour, and 


ſhewed us Land right a head, about ſome three Leagues off, 
to conũirme t he truth of the matter, We did bar flap fo 


rward 
and under thi Litch of the Foreuſailt wre eye witaeſſes, vs 


it 
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it muſt be very thicke weather, if at that diſtance wee hould 

net diſcover them upon Gur decks 1'this reall truth produced, 

made them all falla w at their Charts as. moſt erro- 
niousand falſe, and now the moſt intelligent men begarr to 

deſire meanes for the amendment of ſo groſſe a fault, upon 
which occaſion, I did then promiſe, that if occaſions weuld 
permit, ere it were longthey ſhould have the ſame way of 
accompt, which I uſed for all manner of Voyages, ſo plainl 
diſcovered both to them and all others, that if the Courſe 
were never ſo long and difficult, in regard of ſſtifts of winds 
and traverſes, yet the true poyntof the Ships beeing ſhould 
be certainely knowne, to the Tnduſtrious Practitioner how it 
was Scituated, in reſpeR of all parts upon the Terreſtiall 
Giobe. This hath and is the chiefe cauſc that the ealuſhg 
Worke is now divulged to publicke view, for I could well 
have kept it as yet in my ownebreſt to my particular Bene- 
fit, and {aved a great deale of Labour in ualocking and laying 
open all my ' Treaſure to bee freely fhared amongſt my 
Friends. But that I have ever held my promile if poſſible, 
ſhould be performed. And now heartily wiſh, that although 


I have _ the Key in common amongſt them, that they 


may all finde an cyerlaſting Treaſure to ſatisſie their cx- 
' peRatiqns.. 8 — - | j 
— —— — — — — — — 
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CHAP. I. 


Theway of Sayling by the eArch of the 
F greateſt Citcle extended 


He moſt excellent way of Sayling, is by the Arch 
of one of the great Circles applyed or exten- 
ded, betwixt any ewe places apon the Terre- 
ſtiall Globe, by which directions you will not 
onely ſaile the moſt compendious courſe that is 
poſſible, but ſhall likewiſe be able to keepe a more exact ac- 
compr of all manner of courſes that yen can by any other 
kind of meanes, and ſtall be aſſured 4 the certaine poynt of 
your ſhips being: But it is moſt neceſſary before you proceed 
to the manner ot worke, that you ſhould underſtand the Na- 
ture of all Courſes betwixt any two places aſſigned: There- 
fore the intelligent Artiſt cannot but conceive at the firſt 
ſight of any Terreſtiall Globe, that all places how ſoever ſci- 
tuated in reſpect of the Sp hearicall body. containe a part 
or portion of a Circle betwixt them. Now then the greater 
Diamiter that the Circle bath, the leſſe Curne ot crooked will 
his arches bee. Therefore if wee will find the moſt direct 
courſe, it muſt be performed by one of the greateſt Circles de- 
ſcribed upon the Globe, and extended betwixt any two pla- 
ces aſſigned; hich e xtention and none other will give you 
the exact gpantity al Degrees, Leagues, or Myles, that is 
contained betwixt them̃, as it appeareth by the graduated 
Quadragt belonging to all Globes, which is the exad᷑ fourth 
| part 
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part of the Meridian or Equinoctiall, which are Circles of the 
greateſt capacities; that Quadrant being extended betwixt a- 
ny two places, ſue weth the true diſtance; But to find this por- 
tion or part contained without the Terreſtiall Globe, willte- 
quire the conſideration of divers matters. And beeauſe, it is 
moſt proper to explaine their reaſons before the operation, 
that the judicious practitioner may be aſſured in the certainty 
of his Conclufions: therefore we will begin, and firſt take 
into our conſideration the nature of all Diamiters and Semi- 
diamiters. 


Diamiters and Semidiamiters. 


LL Diamiters and Semidiamiters of the Globe, beare 
proportion each to ot her, and the ſame proportion that 
one Dizmiter or Semidiameter beareth in reſpect of another, 
the ſame proportion will theyr Circumferences have to each 


other. 


The Signes of Latitude . 


— THe fignes of any Latitude, are the perpendiculars that are 

ſuppoſed to bee let fall from any Degree of the graduated 
Meridian in the terreſtiall Globe, and doth Interſect the Dia- 
miter of the Equinoctiall at right Angles, and the ſigne of 
the Complement of any Latitude, is a perpendicular, that is 
{ſuppoſed to interſect the Diamiter of the Meridian at right 
Angles, and is ever the Scmidiammiter of that Paralell. 


Parakets. 


2 Signes of all manner of Latitudes being Perpendi- 
1 culars, interſecting the Diamiter of the Bquinoctiall at 
right Angles, muſt of neceſſity be Paralels to each other, and 
ſo axe likt wiſe the Signes of theyr 3 © 


Propere 


— — 


— — . — — — 
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| Propertion of Circles. 

.* Paralell Circles upon the terreſtiall Globe hold a cer- 
tayne proportion with the Meridian, and the ſame pro- 

portion that the Pararell hath to the Meridian, the ſame pro- 

— will theyr Diamiters and Scmidiamiters beare each 

te other. 

As for Example, in the Paralell or Latitude of 60.degrees 
oo. min. the whole Circle is bur halfe{o bigge as the Mcri- 
dian ; and therefore, a Degree of that Paralell is but halte 
the Magnitude of a in the Meridien, and ſo in like 
manner, the ſigne of the complement of chat LatituJe,or the 
Semidiamiter of the Paralell, is but halte the quantity of the 


Semidiamicer of the Meridian. 
Circular Cour ſas. 


Here is no Rombe or Courſe which yeu can ſteere, by 
the direction of any of the poynts of the Compalle, 
which will tranſport you the neerelt way betwixt any two 
places aſſigned, but onely Eaft and Welt right under the E- 
— and North and South which Is under a Meridian; 
all other Courſes produce not one of the greateſt Circles; 
and therefore the Arch contained is more curne or crooked 
then it would be. if an arch of the Meridian or BquinoRiall 
were extended betwixt them; and therefore cannot poſſible 
be the moſt direct Courſe that may be found. | 


— 


— — — 


— 
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CHAP. II. 


The order and confiderations w bich are 


to be obſ e ved when you are to find the diſlance 
betwixt any two places Aſſigned, accordine 


te the Arch of 4 great Circle 
extended, | 


Doe defire an You would take ſome little 

paines in throughly acquainting yout. 
with the former ſhort — or A 
— you pr oceed farther into 22 work. 
I aflure you, rhey will give you ſo great 
ectly to coaceive an rightly — 2 
labour: But 


alight perf 
the true reaſon, that it will be well worth y 

to proceed in the finding out of the true Diſtante betwixt a. 
ny two places upon the Terreſtiall Globe, you muſt in the 
firſt place, provide your ſelfe of a Circle containing in the Di- 
amiter, about ſome 12. Inches, for if it be ſmaller, the degrees 
will be ſo little that halfe a degree will be of no ceaſequence, 
which is tenne Leagues in diſtance ; therefore the larger the 
better, this Circle muſt yu divided moſt 3 = 

tes equall parts, with figures ſet to each 3. degrees, 

ne aumbring, and ſo proceed uatill it make 360. deg. 
whichconcludeth the whole Circle, as this Figure follow - 


ing plainely expteſſeth. 
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-  Pbemateriall thetit ſhould cariiſt of, ſhould beofBrade 
or wiihplaincddoard 5 but for want of thbſes vou may de- 
ſedibe it upon paſtboard: after your Circlo is compleat- 

g dividech you maſt undet ſtand, t hat it doth rehroſnt the E- 
quino dall Circle deſcribed upon allGlobes;and ohetefore 15 a 
Circle of the greateſt Diawirter:when this eaſie Inſtrument is 
proving and framed, you may proceedand ſind the true di- 
ance betwixt any two — you will firſt take notice of 
theſe following obſervations. 
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Fir obſeroaien, ih 8 


Fit conſider, that if the two places which are aſſigned you 
to give the true diuance according to the Arch of one of 
rhe greateſt Cireles, ſhould be hoth of them Scitaated to the 
Northwerds of the Equinoctiall, and that they ſhonld have 
one and the ſame Longitude, then reaſon will reſolve the 
Queſtion without any tarther worke, but onely ſubtracting 
the lefler Latitude out of the greater, and the true diſtance 
wall remaine, becaufe the arch contained betwixt them is a 


portion or part of the Meridian, . which is b e 


* 


greateſt Diamiter, therefore ſhe weth the tit dilkence 
for Example. | 3 
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lands. : ; allginames ani}: 
Here in this Queſtion, firſt I conſider that bothPizces ye 


and Fere in 28. dey. oo. mim then I conſider the Longirudes 


of the atore'a'd places, and it e 


7 
7 ONS» 
he 


Sci'uated under oe Me: idian, ich ĩs a ircleg 
teſt Diamiter ; ti trefote according tothe Chr | | 
I ſubtra& the leſſer J atitude out of the greater, and th 
Arch cont.ine: betwixt t em remaineth: As for Example. 


Reſteth after ſubi n —— —— — ——};8 -.00 
do it plainely 4ppcartth, that the true diſtance betwixe 
Iſcland ond Fere, accor i to the Arch of one o the. ge 
Cucles contained betwixt them, is 38. deg. 00. miu. w lic 
K 3 1$ 
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is ſoone turned into Leagues or Myles, onely by multipliea- 
tion; for if you multiply 38. deg · 00. min. by 20. which are 
the Leagues in one degree, either of the Equinoctiall or Me- 
rid ian, the product yeeldeth the leagues contained betwixt 
the aforeſai es, and if you will multiply thoſe leagacs b 
3. you have the Myles; therefore it it moſt — Lſe— 
land is diſtant from Fero, one of the Canary Ilands, 38. deg. 
v0. minutes of the Meridian, or 760. leagues, or 2280. 
Myles. , 


| Second conſideration, 


A Sera you mult conſider, that it two places bee aſſigned 


you to give the true diſtance according to the Arch ot one 
of the great Circles contained betwixt them, and that one 
place lyeth to the Sourhward of the Line, and the other place 
is Scituated to the Northwards of the EquinoRtiall, and yet 
that both of them ſhould have one Meridian; then onely adde 
the Latitudes of both places into one ſumme, you have the 
trus diſtance in degrees and minutes, which you may turne 
into degrees orMyles as I ſhewed before, and by the following. 

ion is manifeſted. 


Queffiom. 


Demand the diſtance, according to an Arch of one of the 
greateſt Circles, that is contained betwixt Fanal, one of 
the Weſter Ilands, and Cape Frio in Braxzele. 

In this Queſtion, I firlt conſider the Latitude of both pla- 
ces, and I find that Fayel is Scicuated in the Paralel! or Lati- 
tude of 39. deg- 00. min. to the Northward of the Iquino- 
ctiall, and chat Cape Frio in Brazzele, hath 22.deg. oe. min. 
of South Laticude,now in regard both plices have one and 
the ſame Longitude, I onely adde or joyne both Latitudes in- 
to one ſumme, and I have the degrees of the Meridian that is 
contained betwixt them: As for Example. 


Fajal 
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Fa hath North Latitude 35 — 08 
Cape Fris hath South Latitude —= —— —— 232 — 00 
Both added into one ſamme maketh ——=-—— | 61 — 00 

Which is the true diſtance in degrees of the Meridian er 
Equinoctiall that is contained .betwixt the aforeſaid places, 
which turned into Leagues, maketh 1280. and in Myles 2. 
mounteth te 36 60. ä | 


— 


Third Conſideration. 


_ you mult conſider, that if any two places be aſ- 
figned to give the Arch of one of the greateſt Circles 
contained betwixt them. and conſequently they are true, and 
that both places are ſcituated right under the Equinoctiall. 
then you may onely obſerve the difference of their Longi- 
tudes, and that is their true diſtance; becauſe the Equinoctiall 
is a Circle of the greateſt Diamiter, but you muſt ever note, 
that if the degrees of Longitude amount to more then 1 80. 
then ſubtract them from 360. and the true diftance of de- 
grees contained betwixt the aforeſaid places will remaine: 
As for Example. 


Queſtion. 


Demand the diſtance, betwixt St. Thema: Tland , which 
lyeth right under the Iquinoctiall, admitting that it hath 
3 5- deg- oo. min. of Baſt Longitude, accounting from the 
Meridian that paſſeth by the Ilands of Cape Deverte, and the 
mouth ot the River of Ai, which is likewiſe Seitua- 
ted under the Equinoctiall, and is allowed to have 
— cg of Longitude, accounting from the aforeſuid 
eridian. | 

Here in this Queſtion, I onely note the difference of Lon- 
girude, and it ap h that St. Thema Iland hath 3 5. deg- 
oo. min · of Longitude, which becauſe all degrees of 
K; | Louge 
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Lo & which becaufe all degrees of Longitude ever be» 
8 account Eattward l onely reſerve that ſumine 


untill i beve lubtracted 3 25 deg. the Longitude of the pet 
of ache, trom 360. deg — ind ending of 
ed 3 — her roma een — 5 
| Longitude 

barg! both malee So, 


— 00. min. which bas 5 into = „make 2200. 
and in my'es, amount to g 600, Which is the true diſtance of 
the aforeſaid places to the of the Equino- 
ctiall extended berwixt them, which is a Circle of the gi eat- 
elt cu r=: theſe Chirihions Hithettints, have no dif- 
yy the Arch of rhe CirAe contained? betwixt 
* are all of them under Cir- 
It & Diamiters, aud therefore are foone reſol- 
f'gith the helpr of Addition and Subtractien ; Yet 
Teber mir chem N utter no conſtequehoe; in re- 
gixd 1 im cetthnt the Thidaſtrious Fractittoner doth ever de- 


lire ar 19. dmerſtand n pærticnlar at he preceederh. | 


"# 64+ 


Stätte 


CHA P. III. 


How ate the true diſtance, according to 
the Arch of a great Circle extended betwiat 


any two places, * 


N - $614 


\ 
* 


- 


I" F Fer all the former conf! 3 are fully under- 
V — » Y ou ay prevent by the ayde of your g eat 


* 


— contained betwixt any two Fl ces 
4 how ſo- 


ſingle degrees betwixt them, and with tho ſame exten 
upon any plaine and c leane ſhtete of paper e ſN¼ pe another 
Circle of the ſame magnitude, then take your ruler and draw 
a Diamiterat pleaſure, runmng/direcily through the Center; 
at the Interſection of this Diamiter with the Circumfereuce, 
ever towards the right hand, ſet in figures 360. degrees Jfe- 
——— the beginning amd ending of all manner ot hogi- 
tudes, and ſo you are now completly ready. to refolve any 
kind of diſtance that you ſhall deſire, if you obſerve the na- 
ture of the ſcituation ot both places which may be in foure 
ſeverall reſpects or kinds, which I will here brie qy explaine, 
that the judic tous Practitiohet mayor at any tue de · dec q- 
ved in auſtaking the mer of wedk, tot he duſbunderſt 
that non tbeſe fouredevarill Scituations,. thevenrife m foutre 
ſeverall ſorts of warke; which if yon ſhondd myſtilke one for 
anthers; it would breed great Ecror and ſhameto your con- 
«lufiovs; but it you withozretulty:omndrhe . yo be, 
.highis bercatter objervad upod dhe gen ei Scitunt ions, you 
Will never ſaile, (er you may aſſure your felſe that ther can no 
Queſtion happen, but it u il either fall out secordiag o one 
of theſe foure Scituatione, or elſe in veſpect ofthe alfeady 
confidcrations formerly mani fett. 
on; 0c ORE SE ES 7; 
Firſt Scituation. 


Irſt, one place may be right under the Equinoctiall, and fo 
hat h no Latitude, and yet may be in many ſeverall degrees 
ot Longitude, accounting from the Meridian that interſeRerh 
the Rqu nocti di at 3 60. dg. which is the beginning and en- 
ding ot all manne: of Longtudts, rand the other Viace — 
ve. avec 


have both Latirude and Longitude, yet differing from the 
firſt places Longitude. 


Second Scitaat ion. 


" Eco nd! y, two places may differ both in Latitude and Lon- 
gitude, and yet may be both of them Scituated either to 
the Northwards or Sou thwards of the Equiuoctiall. 


Third Scituation. 


Hirdly, two places may differ both in Latitude and Lon- 
gitude, and one place may be Scituated to the Southward 
ef the Equinoctiall, and the other to the Northward. 


Fourth Scit uat ion. 


Ourthly, there may be two places Situated in divers Pa. 
ralels or Latitudes betwixt the Articke and Antarticke 
Poless that may both of them have one Degree and Minute 
of Latitude, yet may have ſeverall degrees of Longitudes. 

Theſe are the Sciruations of all places upon the Terreſtiall 
Globe, ſo that therecannot be any two places but in reſyect 
of each other, they will be found in one of theſe fourc kinds, 
except they fall in the former Conſiderations, which have 
becne at large explained unto you; therefore, if you will ſeri- 
ouſly obſerve theſe ſhort directions, and then if you make 
application at all fimes according to the manner of worke 
pertormed in the following Queſtions, you ſhall never haye 
your expectation deceived. 


Firſt Queftion, according to the firff 
Scitnation. 


1 Demand, the diſtance betwixt the Eaſtermoſt part of the 
mouth of che 6 C River of Ama nes, Which is Scituated 
right 


— 


— 
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ight under the Equinoctiall in the Longitude of 32 5. deg. 
= che Head-land in the Weſt of F — a, called * 1 
zcituated in the Laritude of 50. deg. co. min. and 16. deg. 
o. mi of Longitude. | 

Now it is moſt apparent, that theſe two pl:ces are 2c 

cording to the firſt Seituation, and therefore the manner of 
wor ke in this Queſtion, will ſerve as an Example for all o- 
ther of like Nature. Firſt, then having ſwept a Circle of the 
ſame magnitude that your graduated Arch is of, draw a Dia- 
miter through the Center (at pleaſure,) interſecting the cir- 
cumference at two certaine — the one towards your 
left hand, and the other towards your right; at the end of 
that interſection which is towards your right hand, ſet in 
figures, 3 69. deg. repreſenting the beginaiug and ending of 
Longitude; then confider the Longitude and Latitude of both 
places ſeverally, and you will find the Longitude of the Ri- 
ver of Amazones,igs 325. degrees; but becauſe it is Scituated 
right under the Equinoctiall, you necde not draw any Dia- 
miter from his poynt of Longitude, onely ſet one foote of 
your Compaſſes right in the inter ſection of the Diamiter, 
with the outwardmoſt Circle of the two in your 2 
Arch, (that containeth the ſingle degrees betwixt them) and 
where you ſee 360- dey. annexed, extending the other foote 
downewards in the ſame Circle, untill it cut juſt the degrees 
of 3a 3. deg · the Longitude of the place aſſigned, new keepe 
the ſame extention, and transferre it into the plaine Circle 
which formerly you drew of the ſame maguitude, ſetting 
one foote of the Compaſſes in the interſection of the Diami- 
ter, with the Circumference towards the right har d. where 
you ſee 360. deg. annexed, and extending the other foote 
downewards in the Circle untill you have made a marke in 
the Arch, repreſenting the poynt of Longitude of the mouth 
of the River of Amazores, and then ſet out againſt that 
marke the degrees of Longitude in figures, namely 325. deg 
then take your Compaſſes and returne againe to the gradua 
ted Circle and ſet one foote in the former interſetion, name” 
| I ly- 


make a mar ke or poynt, (: 
prelenting the degree of ti rd, Longitude, ffom which 
marke or poynt, becauſe the Ty card hath alſo Latitude; you 
muſt draw a Diamiter running directly through the Center 
of the Circle, then in regard the Lyzard hath Latitude, name- 
ly 50.deg. 00. min. therefore you muſt returne againe to 
your graduated Circle, and ſetting one foote of your Com- 
paſſes in the former interſection, at 360. degrees extend 
the other upwards, untiil it cut or poynt right with 30. deg. 
in the Ach, then transferre the ſame extention into your 
plaine Circle, ſetting one foote of the Compaſſes in the in- 
terſection of the Ly. Diamiter with the Circumference; 
namely, where you ſee 16. deg. anncxed the poynt of the 
Lyzards Longitude; and turning about the other foote, cut 

our plaine Arch at two certai e places; now lay a ſtraight 

uler to thoſe cuts or markes, and from the Lyz.ards Dia- 
miter upwards draw a ſtraight line, which will ſtand per- 
pendicular as it ought, and at the interſection which the tit- 
cumfererence ſheweth the poynt, of the Lyzaras Lititude, 
therefdre againſt that interſection, you muſt ſer out 50. deg. 
repreſenting the ſame matter. 

Now from the i of this 2 with the 
Iyzards Diamiter, extend the Compaſſes untill one foote 
ſtanding in that interſection, the other foote doth poynt in 
the Circle with 3 2 5. d. the poynt of Longitude of the River 
of Amazmes, then keeping one foote ſtill ia the former in- 

| terſectiqn, 
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te rſection, turne about the other foote r 
325. dey; in the Circle, and carefully keeping the fame ex · 
tention, cut or make i merke in the Lyzards Diamiter, then 
lay a ſtraight ruler from that mur xe to the Lyzards poynt of 
Latitude in the Circle, namely where yu ſee 50. deg. annex- 
ed, and draw a ſti eight line betwixt thoſe two pleces which 
is ehe ſubtending ſide or diſtance deliced ; therefore taking 
the length ot that line detwixt your Compaſſes, and ing 
that extention to the graduated Circle, you will have the do- 
grees and minutcs of one of the greateſt Circles that is con- 
rained betwixt the aforeſaid places, which it you rurne into 
Leigues and Myles by Multiplitatioh, ron have your full de- 
fire; and in this Queſtion, yeu will find 66: deg. oo. min. 
which make 1 380. Leagues, or 3960. Miles, the manner of 
this wor kee is ſo plainely expreſſed by the followiag Figure, 
that common ſence cannot but ealily conceiye it at firſt ſigu t. 
8 ; oy SETS e. & . r 


1 ! 
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1 k \ — 


N 
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2 e the whale plaine Cucle exactly of the 
| pa graduated Arch, as hath beeng formerly 

Le Lew a Diamiter at plcaſure running through 
age as A B, then at A, I ſet 360. deg. and broug 
caduaccd Circle betwixt my — the di- 

month of the River of Amazones Lo agitudc, ac- 


from 360, deg-in ty graduated Cirele,and (er one 
ales with the ſame extent in tho Diami- 


— chemon 
See — 


— —— the other I cut the Arch downewards ar 
H, asd anne xed 32 5. deg · the degrees of Longitude, then l: 


— — my graduated Circle betwixt my Compiſſes, 


16. Lyzards ſerring one fpot in the iu: 
terſectios ar B-with theotber I cut the Arch upwand at D, 
and 16. poynt of Loagitudey — from that 
. drew t — the Diamiter D. C. 


thea [brought from Circle 50, deg· the Lati- 
tude of — Lyzard, and one foote at the interſection 
at D. I — the Arch — G, and annexed 50.deg. 
the poynt of Latitude, then keeping one foote ſtill in the in- 
terſection at D, I turned about tho other foote and cut the 
Arch dowue ward ad I, then I layd a ſtraight ruler betwixt 
the marſces I, and G; — Rs the perpendiculzyr G E, 
which interſecdeth the Diamiter at E, then I ſet one fonte ot 
the Compaſſes in that interſection, and extended the other 
to the cut ĩa che Arch at H, the poynt of Lengirude apper- 
to the Rives of Auen: s; now keeping ſtill one 
foote in the interſection ., I . 3 — other con- 
caining the former extentio . 8nd oat the Diamiter CD, at 
E{ then I drew the line EG, hich is The ſubtending fide 
or diſtance defired, the length of which line being applyed to 


the graduated Arch, will yeeld 66. degrees, which 1 is 1 320. 
Leagues, or 3960. Myles. 


pe ; 
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Second Aveftion, according to the nm 
Sciluat ion. | 


Demand the diſtance, betwixt the Iland in the Welt Indies 
called the S arbadoss, lying in the Latitude of 13. d· oo. min. 
to the Northward off the Equĩnõctimhead hath 3 13. deg. of 
* itude, and the Had. land in Engla led the Ly- 
Seituate in the Latitude of 3 0. deg. o Mia · and hath 

= deg. og: min. of Lonfitude. 
Hers 3 this Queſtion, ming your plane Cirela ſwept 
withehe Diamitey drawud rough at Heaſure, as defere 


numk ee 1 deg. ac znrerfection — d 
_ ad; er the Longhy 4 * beth places ſeveri iy, 
whi ö ich a pair Compaſſes take out ſe 
ror hg and tramrſrge then into your plaine Cirche 
ung one Foote alwiy , 


” wards your right hang Weed 
ed, apd with the other foo cutting ti 
in tha plaine Circle as hh beene ſhewed before, 

the figures repreſenting their ſeveralbdegrees. 


OY 


W 8 Not. 
Nat il es, that you cut the poynts of Lgarſie, in your 
Naar: Baze e ſame manner find t hem in 
the graduated; that i of Longitude e xceed 
10. d. then you muſſ cut that part of the Circle w. is dewn- 


wards from the Diamiter, but if Leſſe then upwards: /as in 
this Exawaple, the Longitude of the Lyc is 16. deg. oom. 
which is leſſe then 186 degrees; therefore when you tranſ- 
ferre that poynt of Longitude into your plaine Circle, as 
before, you malt cut it u s in the Circle wn, alſo when 
you eut the Lengitude the Barbadoes, in plaine Circle 
which is 3 13. deg. and therefore exctedet = which 

TY) a Semicircle, you muſt cut that poynt of Longi _ | 


L 3 
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the arch, or downewards from the Diamiter. 
All which, will moſt plainely appearc, if y ou judiciouſly ob- 


ſerve this follow ing figure, with the manner of works con- 
ti nued. 


Ly 


＋ Ass 


After the poynts of Longitude arc transferred and cut in 
the plaine Circle (at hath beene ſhewed beforo,) draw from 
thoſe poynts of Longitude, two Diamiters interſecting each 
other in the Center, as C D, and RS, then teturne to your 
graduated Circle, and ſet one foote of your ales in the 
intorſection of that Diamiter, with the outwardmeoſt Circle 
ot the two, which containeth the ſingle degrees * 

them, 
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them; and where 365. deg. is annexed, extending t he other 
foote to the poynts of both places Latitudes (ſeveraliy,) 
which extentiong,trensferre into your plaine Circle making 
them to ſtand perpendicular from their Diamiters of Longy- 
wde, and inter ſecting the plaine Circle at theyr poynts, 
or ſignes of Latitude; as for Example, take so. dg: be wixt 
your Compaſſes, the Latitude of the Lyzard, and with the 
ſame extention returne to your plaine Circle, and there ob- 
ſerve where the Diamiter of the Lyzards Longitude inter- 
ſectech theplaine Arch, which you will find is at D, there- 
fore ſet one fopte of your Compaſſes in that interfertion, 
and extend the other firſt upwards, and cut the Citcle at &, 
then turne about the Compalles keeping ſtill one foote in the 
former inter ſection, and retaining the ſame extention, cut 
the Arch downewards a: X, then lay a ſtraight tuler to the in- 
terlectiono X and G. draw the perpendicular F G, which is 
the ligne of the H Tate d Qanderh perpendicular 
as it ought from hid Diamiter of Longitade; in the (ame 
manner, transferreꝶ q. deg · oo. min. out of the@xgduated Cir- 
cle, the Jarbadoes poynt of Latitude, an im ſtand 
perpendicular to, his _— RS, by rch on 
both ſides with the ſach&cxtent, name at ITX, andiaying 
the ruler as before, to both thoſe markes or poynts , draw 
the line IS, which will Rand perpendicular from his Digmi- 
ter, and touch the poynt of Latitude at 13. deg. in the Arch 
as it ought to doe; then take betwixt your Compaſſes the 
dittance contained betwixt the interſections of both the per- 
pendiculars with thelr Diamiters, (namely from F to S,) now 
let one foote (till reſt in the interſection of the longoſt per- 
pendicular or greateſt Latitude . at E,) and then turne 
about the other foote holding the ſame extention and cut or 
make a marke in th. Diainiter C D, at O, thea take theſength 
of the leaſt perpendicular or ſigne of Latitude, namely T S, 
and trans terre it into the greateſt perpendicular or ſigne of 
Latitude by ſetting one foote of the Compaſies in the inter- 


ſection at &, aad carrying the other downewards in the per- 
| pendicular 


80 The Navigator, 
pendicular or ſigne & E, cut the poynt P, then draw the line 
QP, which is the ſubtending ſide or diſtance deſired; and in 
this Queſtion, if you take he diſtance O P, betwixt your 
Compaſſes and apply it to your graduated Arch, it will 
there yeeld you 64. degrees, which is 1280. leagucs, or 
3840. myles. 
Third Qneſtion, according to the third 
Scitnation, 

demand the diſtance,betwixt the mouth of the great Ri. 
ver in Braxcele,called the River of Plate, which lyeth in 
25. deg. oo. min, of South Latitude, and in Longitnde 318. 
deg- aad the Head-land in England, called the Lyzard,which 
lyeth in 50, deg. oo. min. of North Latitude, and hath 16. 
45. oo min. of Longitude. 


o 
& 
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Firſt, ſweepe the plaine Circle of the ſame magnitude, of 
your graduated as the figure fheweth, then draw the Dia- 
miter A B, annexing at the interſe tion at B, 3 60. deg. then 
draw as before, Diamiters from each places Longitude, as 
C D, and RS; then as hath beene ſhewed beſore, let fall their 
perpendiculars from theyr poynts of Latitude interſecting 
their Diamiters, as E G, the ſigne of the Lyzards Latitude, 
and S P, the ſigne of the River of Plate, Latitude, then ſet 
one foote of your Compaſſes in the inter ſeqtion of the grea- 
teſt Latitude that is at E, and extend the other foote to the 
interſection at S, now keepe ſtill one foote at E, and turne 
about the other which was at 8, and cut the Diamiter C D, at 
O. and then becauſe one place hath Sour . Latitude and the o- 
ther North, you ſhould joyne the leſſe Latituds to the greater, 
that is to ſay,you ſhould extend the ſigne or perpendicular 
F G, untill it might alſo containe the perpendicular or ſſz ne 
S P, but in regard it would extend farre without the Cxcle, 
let fall a perpendicular from the interſection at O, and then 
transferre the ſigne SH from O to , which cemmerhall to 
one tflatter, as it it had beene a * from G upwards, run- 
ning without the Circle, and the figure is now more uni- 
forme then it would have beene with that extention; now 
from the poynts HG) draw the lyne ſubtending the diſtance, 
which if you take betwixt a payre of Compaſſes and apply 
ro the graduated Arch, will yeeld gg. degrees, or 1980, 


Fourth Oneſfiion, according to the fourth 
Scauation. 


Demand the diſtance, betwlxt Cape Boniviſt in New- 
foxnd-landand the Head-land,called the Lyzard, both pla- 
ees having neereſt 30. deg. of North Latitude, Cape Beui- 
viſt in the Longitude of 3 29. degrees, and the £ Jaard in 16. 


dogrees · 


* The 


N 
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Tube Figare- 


Kere in this Queſtion, ſwyeep the plaine Circle of the fame 
magnitude with your graduated, and draw the Diamiter 
throagh the. Center, annexin at the inferſeRiontowards 
your right hand 360: as the Figure ſheweth; and now be- 
cauſe Cape Beniviſt is Scituated in the Longitude of 3 29. 
degrees, {ct one foote of your Compaſſes in the interſection 
of the Diamiter with your gradu ited Cirele, where 360. K 
annexed, then extend the ocher foote in the fame Cirole un- 
till it cut exa dy at 329. degrees. which extention transferte 
into thgplaine Circle, cutting the Arch downewards * 

| t 
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tha interſection of the Dimiter, and from that cut or 
poynt, dw the Diamiter R S. and fo in like manner 
rransferre the poynt of the Lyz4rds Longitude,and draw the 
Diamiter CD, then as hath beene formerly ſhewed tranſ- 
ferre the poynts of both places Latitudes, and draw the per- 
pendiculars F &, and p. I, dich cut their Diamicers at tight · 
angles, from which interſections draw the line FP, hieb is 
the ſubtending fide or diſtance, and in this Queſtion if you 
take that line betwixt your Compaſles, and apply it to your 
—— — —— it will there yeeld you 29. deg . oo miu. 
which is 5 80. Leagues, or 940. Miles. ee apt” 0M 
Thele Queſtions: which have beene already fully explai- 
ned, both by Figure and W orke, cannot poſſible ſcrine* ny 
thing difficulcto the induſtrious · but rather with ſmaf prix 
tice will prove molt tacill and delightfull in operntion,” all 
things being already ſo plainely demonſtrated, and perfectly 
draw ne torth for the obtaining of the true knowledge in all 
manner of diſtances, what may be the portion or part of one 
of the greateſt Circles centained betwixt them ; by which 
portion the true diftance in any kind of meaſure is produced, 
as hathbeene formerly expreſſed and ſufficiently explained, 


ſo that it is needleſſe to raxe fareher paines 
in demonſtrating the way of finding the true Diſtance be- 


twixt any two places, according to the application of one of 
the greaieſt Circles, becauſe by the — queſtions, if at a- 
ny time there ſhould ariſe any doubt in your worke, you may 
be reſolved ; if according to the Scituation of yout places Af- 
ſigned, if you have relation to theſe former queſtions, and 
there make application according to the manner of Mike 
produced, you can neither faile nor find fault. 
Now alter you are able to find the truediſtance of any two 
cach from other) that are Scituated upon the Terreſti- 
all Globe, you ſhould in the next place learne to know upon 
what poynts of the Compaſle you mult proſecute the Courſe 
according to the plaine of the great Circle extended; but in 
regard that it requires the certaine knowledge of the yuan- 
M 2 tit ie 
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ditie of cckſeucrall Ang , of ths 


N has the pe tion os p 5 
— e Eee — Meridian, oc ar- 


— — ſaile the woſt direct Courſe, although you 
find the true diſtance by the former Rules; the poſitions of 
which Angles are ſo ſubtill, and will ſeeme ſo obdurate to 
many Seamen, that they will not endure to take ſo much 


pꝛines as is _ reſolving of them, according to 
the doctrine of Tryangles. — L have deviled 2 more 
facill way for the mance of the premiſſes, onely by the 


rules of? , and the ay —— Tables here in ſer- 
ted ; the uſe of which Tables wich the — of Reduction, 
— — ern 

wit you can apply t e or 
proportion to find ont your deſire: Firſt then, we will begin 
and draw forth our Tables of W 
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The order to be abſerved in this Table. 


le. Leagues which yeu ſee placed by themſelves in 
the Front ot this Table, with, that 20. Leagues will 
make one degree of Longitude under the EquinoRiall, then 
the firſt Colume towards your lei: hand, manife ſteth the de- 
grees of Latitude beginning at one degree from the Equi- 
noctiall, and ending at 30.d.marked in the Head with ( Latit.) 
importing the ſame thing ; the three next Columes towards 
your right hand, ſueweih the Leagues, Myles, and Stayes 
that an{wer to one degree of Longirude in any of thoſe Lati- 
eudes, marked in the bead with (4. M. Staves,) the fifth 
Colume beg inneth the Latitude at 3 1. degrees, extended un- 
till it make Go. d , and the three next towards your 
right hand,ſhew ues, Myles, and Staves, that anſwer 
to each of thoſe degrees; the Colume taketh the Latitude 
aine at GT. degrees, and concludeth with go. degrees; the 
three ne xt and laſt Columes, ſhew the Leagues, Myles, and 
Staves that anſwer to thoſe degrees; as Example, — 1 many 
Leagues will make one degree of Longitade in the Latitude 
of 20. degree ees in the ſirſt Colume to- 


8, ſearah for 20. degr 
werds your left hand, then right againſt that Latitude in the 

ee next Columes towards yeur right hand, you ſhall find 
18. leagues, 2. Myles, 3 8 5. Staves. | ; 


The Tables of Difference of L 
| Luitudes. 
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His Table hath the ſame order as the former, the 20. 
Leagues placed in the Front, ſnewing that ſo many make 
one degree in the & Ty ms is a Circle of the great- 

eſt Diamiter ; th Colume towards the left hand, ſhew. 
ing the Latitude from one degree from the Line to 3 0. deg. 
The fifth Colume. ſne weth the Latitude againe from 31 (deg: 
to 60. deg. and the *, Columneftom & 1. uatill it eonclude 
with 90. —— che reſt of the Columnes ſhew the dife- 
rence that ĩa ixt one degree ot Longitude in any paralell 
or Latitude if ir be compared with 20. Leagues, which is a 
degree in the Bquinoctiall, As Example in the Latitude of 4. 
degrees from the line, your Table ſhæweth 144. Stav et, which 
Ggnifie,that a degree of Longitude in that paralell is lefle then 
20. hich is a degree in the Equinoctiall by 144. 
Stav ; in like manner, it you demand the difference 
of one degree of Longitude, in the Latitude of 45. degrees, 
my Table will hew you 5-leagues, 2. myles, $74- Staves, 
which explaineth, that ee in that Paralell, is ſo mach 
leſſe then 40. leagues,or one degree in the Equinoctiall. 


1 


5 
* 


The Table of Longitudes which j have Calculated in fngle\ 
Staves, hewing how many make one Degree in any 
| P aralel betwixt the E quinetti | 
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The Order obſerved in this Tables. 


| , in any of t | 
Colugine beginneth the degrees of Latitude againe, 
t 31. deg. and extendeth untill it make 6o. deg. the fourth, 
ſheweth the ſimgle Saves contayned in each of thoſe degrees, 
the itch taketh the Latitude, at 6s. deg. and concludeth 
with go. deg. and the ſixt and laſt, ſheweth the ſingle ſtaves 
that are contayned ta one of Longitude,in any of thoſe 
Latitudes or paralelt. As for Example; If you deſire to know 
how Angle Staves in 2 will make one degree of 
— 48 Latitude of 18. deg. ſearch in the firſt Co- 
Inmne, for the Latitude of 18. deg. and in the next towards 
your tight hand you ſhall finde, 57063. which are the ſin- 
gle ſtaves contained in one degree of Longitude in that Lati- 
rude : if you require how many will make one degree in the 
Latitadc of 49-ſearch in the third Columne for that Latitude, 
and in the next towards your right hand, you ſhall finde 
39364. which anſwereth the queſtion, &c. 


The aſe of theſe Tables. 


b many uſes that may bee made ot theſe Tables in the 
tamous Art of Navigation, are not more eaſie then ex- 
cellent, for all manner of Sea - men, which deſire to have 
their Conclufions crown'd with everlaſting credit: For by 
their ayde and aſſiſtance you ſhall certainly know at all times, 
in what paralell or Latitude ſoever that you ſayle , the true 

| | propor- 
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proportion of that paralell, in reſpect eyther of the Meridian, 
or Equinoctiall. By which you are made able to correct the 
talſencfle of the Charts in p/ano, which have <quall degrees 
ob Latitude and Longitude in all : Alſo in anx courſe 
you may finde your diſtance Meridionall,yeelding ſuch exqui- 
fire truth that it ſhall concurre moſt exactly with the min- 
nute o Latitude, found by your dayly obſervation: The Ac- 
compt ot your ſhips way is certainely knowne by their ayde 
and application, let your courſe be upon any point or points of 
the Compaſſe ( yea although you were to ſayle Eaſt or Weſt 
in a paralell according to your plaine Chart:) The points of 
your Compaſle are found out by their helpe, which you muſt 
ſteere upon in ſayling betwixt any two places: The diſtance 
betwixt any two places upon the terreſtiall Globe in _— 
of their ſeverall paralels, is ſtraight found out in any kinde of 
meaſure; As likewiſe, if they bee ſcituated in one and the 
ſame paralell or Latitude: alſo, any number of degrees in a- 
ny paralell, by the helpe of the aforeſayd Tables, arc inſtant- 
ly reduced into Leagues, Miles, or ſingle Staves: You map 
likewiſe as ſoone know how many ſingle ſtaves in length, 
will make one or many degrees in all. paralels : Alſo, any 
number of ſingle ſtaves, are immediately reduced intoleagues, 
Miles, or degrees of Longitude according to any Latitude de- 
fired. The whole Circumference of the Globe in all man- 
ner of Latitudes by their helpe is forthwith moſt truely mea- 
ſured according to the Circular paralels, with infinit other 
excellent conclufions, which l am certaine the intelligent 
Seaman will dayly diſcover, may moſt facilly be performed 
by there aide and application rightly applyed and vſed, only 
in the plaine rules of Proportion , commonly called the Gol- 
den Rule, or rule conſiſting of three Numbers, which no Sea- 
man that taketh charge of conducting a Ship through the 
Sea. ſhould be ignorant of ſuch eaſie Arithmeticke. Yet I 
am certain, there are divers Which are not overperfit in thoſe 
plaine proportions; therefore thoſe which finde theyr Arith- 


meticke will not well reach to that pitch, may performe 
N 2 moſt 
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molt of the former Coucluſions. onely. with the hejpe of my 
former Tables, Addition, SubtraRtion, and a little DiviGon: 
rightly applyed. as tbe cauſc ſhall require; which hereafter 
(hall be manifeſted, by divers Queſtjons and Examples. But 
for thoſe men which are altogether ignorant in theuſe of all 
manner of Numbers wreught by the Pen, it is impoſſible for 
me to give them any inſtructions, whereby they may gaine 
any good: Neyther doe I deſire to ſpend my labor in fruit- 
leſſe hope, imagining I might beate braipes into Noce, oc 
cuxne a Copper Beaker into a gold Cup, I was never io great 
2 Philoſopher , neyrher doe I intend to trouble my ſolfe with. 
ſuch Concluſions ; therefore ſuch feathered Fowle cannot. 
guild theyr Plumes through my directions : Bur to the for- 
mer purpoſe, you may underſtand, that theſe Tables which l: 
have calculated, were drawne forth according to che S- 
riß Accompt, which alloweth 1 75 — Degree 
of the — or Metidian, 3 — — 
according to their proportion ,. uſed in drawing forth theyc 
Leagues , as (hall benacanad at in the next Chapter : 
which ſheweth the Leagues, Milet, and Staves lengths. which 

ou muſt ſayle upon all Courſes or Points of the C Haſſe, 
before you can rayſe er depreſſe the Pole e degree: to 
which place [ referre you for your farther ſatisiaction, yet in 
the meanctime you may ad, that each Stave is al- 
lowed —— in Engli _ — — In- 
ches, one Barley corne, and one t of one corne ; 
one thouſand of thoſe ftaves make = Engliſh Mile, three 
thouſand one League, and twenty of thoſe — De- 


gree, inthe Meridian or BquinoQiall ( Circles of the 

Diameter) which punctually aaſwereth the Sani 
proportion; that alloweth 17 Leagues in cyther of thoſe 
Circles, to be one of their Degrees. 


. 
* 
x 
8 
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The Leagues which you mat Saile wpon any Courſe or Point 0 
the Compaſſe, before you ſhall raiſe — the Pole F 
one Degree ; and how farre you will be diftant 
| from your firft Meridian, | 
122 hath beene very much miſtaking the matter, by 
by divers men, that have under talen to diſcover tbe 
L | in proportion, that anſwerta each ſeverall Rombe 
or Courſe, in raifing or depreſſing the Poke one Degree; the 
chiefe reaſon ariſing, from the diverſity of meaſures which 
they have made uſe of in their Calculations : ſpme — 
5. of our Feet to make one Geometricall pace, one thouſa 
of thoſe paces one Mile, 3. of thoſe Miles one League, and 
20. of thoſe Leagues to make one Degree, in the Equinoctiall 
or Meridian; then which there is nothing more falſe, for it 
will not ycild halfe the meaſure , according to the reall truth 
that ts contayned in 26. Leagues, when it muſt anſwer the 
proportion of one Degree in the Meridian; othets againe, 
doth allow 1700. Engliſh yards to make one mile, 3. ot thole 
Miles to yeeld one League, and 20. of thoſe Leagues to one 
Degree of the Meridian z which is likewiſe moſt contrary. to 
the true proportion : And ſo divers others have committed 
the like Errors; but I truſt you will finde my fellowing Ta- 
ble, which I have calculated to that purpoſe, moſt preciſe in 
the true proportion , which Idrew with ſome paiges from 
from the Spaniſb accompt, that alloweth 121 · Leagues to one 
Deg. of the Meridian; which proportion the Spaniards with 
much tronble and coſt. obtained by meaſuring moſt exactly 
upon the Land, keeping ever under their firſt Meridian, un- 
till by obſer vation they found the Pole rayſed or depreſſed 
one * which — to their experimentall Conclu- 
— » did moſt _—_— —. out at the — = 
eir Leagues. New. the proportion o igues, 
did thus project, or draw forth; 4. Barley Cornes, to make 
one Finger bredth, 1 6. — one Foot, 5. of thoſe Feet to 
malte one pace, and 4000. of thoſe paces to yeeld one bs. 
and 1 7;-0f thoſe Leagues, to make one Deg. in the Meridian: 
N 3 Which 


94 


Vw hich anſwereth in raiſing your firſt Meridian in raifi 
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Which meaſare | have reduced for the generall good into 
our Exe/ifs proportion, drawing it forth in this manner; 3. 
Barly Cornes to make one Inch, 12. of thoſe Inches to yeeld 
one foote, and 10 of thoſe teete, . Inches, one Batly corne, 
and one third part of one Barly Corne, to make one Staves 
length, one thouſand ot thoſe Staves to make one Myle, 
three thouſand to yeeld one League, and 20. of tholc Leagues 
to make one Degree either in the Meridian or Equinoctiall: 
Here you have my wt, of 131 which it you pleaſe to 
make tryall by wa Reduction; Iam certaine you ſhall 
find it moſt r all poynts to the S5 
»:;ſ6 Account, which hath not been hit her unto ſo truely redu- 
ced by any Man. \ 


- 


| The Table in Engliſh meaſure, according to the 
Spaniſh prapertion, 


— | 


LEngue 5. Myles, and Staves, Leagues, Myles, and Staves, 
ot the Courſe or Rombe, whichyou will depart 


or deprefling the Pole one or depreffing the Pole one 
| Degree- Degree. | 
Conſe, | lea | Six fea, If \ Ste, 
BE... — 4 Bi 2 
by . 1 FRIES 
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Certaine Rules of Redudlion, per formed by the de- 
of my former Tables, and alittle Arnthmetick 
rightly applyed. 


A ter you have taken heedfull obſervation of my former 
-£ 3 Tables whichThave carefully calculated, according to the 
Spaniſh account, which alloweth 171 · Leagues to be one De- 
grec in the Meridian; it followeth m̃oſt fitly, that you ſhould 
tudeavour to acquaint your ſelfe with all manaer of Rules of 
Reduction, whereby you will be able upon all occaſions (with 
the r former Tables) moſt readily to reduce any kind 
of meaſure into what other Denomination you defire, as by 
theſe following queſtions is plainely expreſſed. 


Tae how to reduce any number of fingle 
Steves into Leagues. 


V V Hen you have my certaine Number of ſingle Staves 

that you would reduce or turne into Leagues: Firſt 
ſet downe the given Number, then cut of three of the laſt 
figures towards your right hand, which figures ſo cut or ſe- 
perated from the reſt, doth at all times ſhew you the odde 
Staves that will happen, becauſe they can never at no time 
yeeld either Myle, or League, then take the reſidue of the fi- 
gures which remaine towards your left hand, and divide 
them by 3. and the quotient will yeeld you the Leagues de- 
fired ; if any thing remaine dpon the Diviſion, they are e- 
ver Myles, and your remainder will never exceed 2. As for 
Example. 


) 


Firſt Queſtion of Reduttion. 


Demand, what number of Leagues will be contained in the 
ſumme of 6974895. Staves in length. 


| 


Jauner 
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E lea. mi. Sta. 
Manner of Works, mam 777765 E 324 — 2 — 895 
| 3333 _ 


Here inthis Queſtion according to the manner of worke 
w lich you ſce performed, you may obſerve that 89s. were 
firſt cur of with a downe right of the Penne, from the 
given Number, which ſheweth the odde Staves as before, 
then the reſidue of the Pigures towards the left hand, name- 
ly 6574. being divided by 3. the quotientdeth yeeld 323 2 
leagues and 3. remaining upon the Diviſion, which fheweth 
that _ _ _ happen upon this Queſtion, and ſo you 
cannot but plainely perceive,that 2324. two my les, 
895. Staves, — the former — 4 


A Rule how to reduce any Number of ſingle Staves, 
into Degrees of Longitude, according to any 


Paralell. 


Wi you have any Number of Staves given, that 2 
would turne into degrees of Longitude, according 
to any Paralell or Latitude that you deſire: Firſt, ſer downe 
the number of Staves, then ſearch in my Table of Longitudes 
calculated in fingle Staves, how many will make a degree in 
that paralell, which muſt be your Deviſor to divide the 
ſumme given, and the quotient will ſhew you the degrees de- 
ſired; if any thing remaine upon the diviſion, they are ever 
the odde Staves, which will not amount to make a Degree z 
therefore you may reduce them moſt readily into Leagues 
and Myles, as I ſhewed youbcfore. | | 


Second Queftlion of Redactian. 
Demand, how many degrees of Longitude, 745948: fin- 


gleStaves, will yeeld in the Paralcll or Latitude of 2 5. deg. 
OO, min. 


Here 


— 
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Hcere in this queſtion, you muſt firſt ſer downe 74594. 
the number of the Staves given, then ſcarch in my Table of 
Longitudes calculated in ſingle Staves, how many will make 
one Degree in the Latitude of 2 $.deg. 00,min. and you ſhall 
finde 3440. with wiich ſumine, if you divide 745948. 
there commeth into the quotient 13. which are the ees 
of Longitude deſired, and there temaineth upon the Diviſion. 
18631. which are ſingle Staves, that will not make one De- 
gree of Longitude ia the ato eſaid Latitude: therefore you 
may reduce them into Leagues, Miles, and Staves, as I have 
fhewe betort; and they will yeeid you, 112. leage 3. miles, 
631. Staves. As for Example, 


| 138 
| $853 


| 39:5" fle. m. ſtav. 
Manner of Nerk r.. 215g . » 632. 


59 4099 I 
| 5449 file. 
5 ä 


A Rule to rede, Degrnts of Longitude, is 
Fuller und — IR 
„ | aver. a 


F ſet done the Degrees which you would reduce into 
Staves, then ſearch in my I. ble of Longitudes, in ſin» 
gle Staves, how-meny anſwer to one Degree of Longi- 
tude in that Latitude which you deſire: multiply that ſummi 
by che Degrees, and you have the vtaves. As for Example, 


Third Lelion of Rednfiow. 
1 Demand,how many fingle crav ct are contained in 1 9.D& 


grecs of Longitude, in the Paralell or Latitude of 30. Deg. 
0 Manner 


98 2 be _—_—_ 


38567 
19 
anner of Worke « — ww 
: | 338567 ' + 
732773. 


Heere in this Queſtion, 8 may perceive by the manner 
of worke, that 3 $8567, ate t le Staves which make one 
Degree of Longitude inthe Paraleſl or Latitude of 50. Deg. 
which Staves being multiplyed by t 9. Degrees, will yecld 
712773. which are the ſingle Staves contayned in 19. Pe- 
grees of Longitude in the Latitude of 30. » Which - 
anſwereth the queſtion. 


— 
—_— 


A Rult to reduce any number of Leagues into ſi 1 
—_ _ would teduce or turne any certaine num- 
of Leagues into ſingle Staves. Firſt, ſet downe | 


Saves. 
Leagues given, then cut off with a daſh of 
— — 1 three Figures which are next towards your 


right hand, and multiply the ee _ remane towards 
your left hand by z.to 0 che OS joyne thoſe 
ich yeu did — 1 or ſeparate from 


three — w 


the reſt, and that totall Areare, is the — 2 ? As for 
Example. 


—* 


1 


Fourth Qzeftion of Redadun 


Demand, bow many fingle Staves are 3 in 
945638. Leagues. 

* 
1 
2771751 


Manner of Worke, — 


Here 


- * 
* * * 4 c 9 a4 V 
4 5 . + N „ Ro, « "4 + F: hoe *c 
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Here you 2 — by the manner of Worke, that af- 
ter the rhree Figures towards your right hand were cut off, 
che refidue, namely, 945. was — and it yeel- 
ded 28 35» to which OF com or. 7 63s. which 
were formerly ſeparated with a daſh ot the Pen, being adjoy- 
ned, the cocall Arcare appcareth te amount to 2835638. 
which are the ſingle Staves Aefired, When the Leagues 
which you are to turne into fingle Steves, doth net amount 
unto one tbouſand, then onely multiply the ſumme = b 
3+ and to that Product adjoyne three Ciphers, and the to 
5 which ariſeth, is the thing deſired. As for Ez: 
ample. 


Fifth Queſtion of Redudbion. 
1 — how many ſingle Staves are contayned in 97. 


975 
Manner of Works. wm Yu 
2925000 


4A Rvle to reduce or tarne the whole Cireumftrence s 
of the Terreſtrall Globe, according to any Paralell 
. * - or Latitatle, into Leagues, Miles, or wry 
Single Staves, « 


VV Hen you would reduce the hole Circumference ef 
8 the Globe into any meuſure that youdeſire; fict, 

obſerve the Paralell or Latitude, berein you defire 
to know the quantity of Leagues, Milet, ot Staveis, that flionld 
ſurround the w bole body, and then ſearch in my Table of 
Longitudes; calculated in fingle Staves, how many will yeeld 
one Degree in that ParaleM; which ſumme, if you — 
36. an to the Off-c>m adjoyn one Cipher, chat rotall Areare 
ſheweth the ſingle Sta es 1 44 in the whole _ 

= 


— — 


loo 

ference of that Paralell ; which you ca reduce into Leaguss, 
and Miles, as I have formerly ſhewed you, which willappexre 
moſt plainely by tbe follow ing Example. 


Sixth: Queſtion of Reduion, 
1 Demand, how many Leagues is contayned in the whole 


Circuthference of the Terreſtiall Globe, according to the 
Circular Paralell, in the Latitude of 50+ Dogrecs. 


|. 38576 
"a 
331456 
1157328: 
Manner of re,. — 7387360 


2 * Lea. Mul. Star. 
| 23887360 4639. o. 360 
2333 


Here in this Qaeſtion, you may perceive by the manner of 
woarke, that 38376. ſingle Staves, yeeldeth one Degree of 
Lungitude, in the Latitude of 5 o. Degrees, which Staves be- 
ing multiplyed by 36. aud to the Off com adjoyning one Ci- 
phery the tatall product amounteth to x 3887360, which 
are the ſingle Staves that will ſurround or compaſſe the whole 
Globe,in that Paralell of 30. Deg. Which Staves, you may 
ſe being reduced into Leagues, doth yeeld 4629+ Leagues, 
o. Min. 3 60. Staves, which are the Leagues and Staves con- 
tayned in that whole Circumference, and anſwereth the 
Queſtion in thoſe ſorts of meaſure. 

If you would know the Miles and Staves that will an- 
ſwer to this whole Circumterence of the Globe, onely take 
the former totall Areare, and cut of with a downeright daſh 
of your Pen, the three Figures towards your right hand, and 

you 
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you have ye jeſire; for the 3. figures 

are ever the ſingle 

your left are the Myles, 
Staves, 13 8391360. 


CA ile to find the Diaziler of any Paralelh, beving the 
whole Circumference firfl giveneither in League, 
Miles or fngle Staves. \ ' ©  - * 


VV yoa would finde the Diamiter of any circular 
V -Y Paralcil that is deſcribed the Terraſtiall Globe, 
after you have obſetved the Latitude or bredth. and ho it is 
— — either of the Pole or Equinoctiall : Then 
take this e, — the whole Cixcumference by 7. 
and divide that product by 22. the —— will anſwer your 
defire z As tor Example, wee will ef purpoſe take in hand to 
find the Diamiter, to the Pacalell of 30. deg · which was, our 
fit and laſt foregoing Queſtion of Reduction; becauſe, after 
we have feund that Diamiter,by the ſame Diamiter, we will 
finde againe the Circumference, and fo ſhall heed ao farther 
illuſtrating the matter, in regard if you judiciouſly obſerve 
the concurring of the two circumferences ſeverally found 
out, it will ſatis ſie you for the ſureneſſeè and ſufficiency of the 
wor ke in all other Paralels, being ever performed by the ſame 
manner as is already mentioned. 


A Qniftion of fading the Diamiter of any 
| Paralil Circle. 6 


Demand, how many ſingle Staves lengths is contained in 

the Diamiter of the Circular Paralell, Scituated in the Latir. 
of 50. deg. from the Equinoctiall. 

Here in this Queſtion, you muſt firſt turne the whole Cir- 
cumference of the Paralell in the Latitude of 30. deg. all into 
fingle Staves, as hath beene formerly ſhewed, and it will a- 
enount 101 3 $87 360-hich fc e you muſt mukiplyby 2. 


The Navigator. 
3 7 $30, whictidivige y 8 The ie — 


tient is and 10. 
which i 2 df one Staver is he bellen being 
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Leite ee the Diamiter being found 88 
befote, whe rd leag. 2. mil · 705. Sta. f:. 

: . 1. lea. 2. — — 
engelrof fingle Saves, it ma 4418 
which anne wr multiply by 1. and it yee ech 
9721 1710. de tis cotull — ro. the Numera- 
tor ot the Fraction, and then it maketh 5211 520. divide 
this ſumme by y. the quotient hewerh' 1 3887 3c. which 
isthe whole —— of the circular Paralell, at the La- 
titude of ya. dey. the thing defired, and being reduced inco 
maketh 461 5. lea. — 3. 3 
with the former tule of Reduction. 


4 Reaſon of the Worke-. 


He Reſon why this worke is thus drawne forth in 
ſearching for the true Diamiter of any Circle, is in re- 
that all manner of Circumferences are more then triple 
—— by a certaine fragment or imall part, which in 
theneereſ calculation that I could ever find out, was more 
then yr. of the ſame: Now take the neereſt cationall propor- 
tion, and yen will find it is as 8 2. is to 7. in my Iudgment not 
e to be drawyne neerer. 


Rules of Reduction, whichar a Formerly explained, 
being well obſerved by the judicious Practitioner, I am cer- 
| taine 


ference of the "IA A 


( &  F 5 _© FF . 


ts et. 


taine, will yeeld him ſuch [atisfaRion in the facile or- 
mance of divers matters, which heretofore were obda· 
rate and doubtfull with the utmoſt of his endeavour s to find 
out, that he cannot but yeeld ſome gratefull acknowledgment 
to the Author ot this workez as the Inſtrumeut of eaſe to 
many of his concluſions. . 


How to find all manner of Meridional diftences according 
to the Courſes which you are to Saule, in 
proportion as they are deſcribed upon T 
— ˙ . 26.2 


e ONSET Ne 
Fter you have ſuſficicntly enformed your ſelfe with zbe 
wayes of Reduction, it it nqery that you ſhould 
1 apply — to — — — 
ſhallbe ſeparat your fiſt Meridiaa, in iay ling upon ny 
courſe, according to the truth diſcovercd by the obe : For 
I am moſt certaine, that the diſptportion which hath hither- 
unto beene commonly uſed g(t Soa- wen, in drawing 
forth their Meridionall diſtaneeꝰ (accerding- co the Naine 
Charts) — it would maete or concurre with ttherr 
Luke oſſe the matter. tha they 
og ma tat many. times 
have had their enpectations dectireds cor g. hα,Cq d Leng, 
in ſailing not above 14. or . hundred: For in reſpect all 
the Lynements and parts 
— — ped fach 
ſo groſlely falſe, you tverlex prepo- 
i — ms — — fe- 
cution Voyages; w re, i you pleaſe wth pari- 
ence; firſt to allow — of the premiſſes, l vil i 
you direction by the heipe of am former "Tablch, hew: you 
ſhall finde the true Meridionall diſtanoe ng to the 
lobe, upon what Courſe ſoever you ſhall Sayle; or in reſpect 
of the diltance bet wixt any two places howſoever Scituated, 


which Iwill manifeſt and make plaine unto youpby — 


. 2 4 
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obſer vation, hathbeene. the / chieſe au ſ e 


of the plane Chart, which hattrin - 
of Latitude and Longirade, are in 
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of theſe following Queſtions, deſiring that you would evet 
have a ſpeciall regard to your Meridionall diltance as the 
maine poynt in Navigation, that will not faile to produce the 
certaine tru h, it with judgement you draw your poynt of 
Longitude, moſt exa ctiy to concurre with your daily oblerya- 
cionfofthe Latitude. 1 


Firſt Queftion, of Meridiondl 
. Diffances. 


Here are two places to the Northwaids of the Equine- 

all, one Scituat ed in the Latitude of 60. deg. the o- 
ther in the Latitude of 40. deg. and they difler 3 4 of 
Longitude in the EquinoRtiall, according to the interti Lon 
of their ſeverall Meradians. Now l demand, if you were to 
ſaile betwixt the aforeiaid places, by the moſt direct courſe 
that was poſhble to be found out, many Leagues you 
would allow the Ship to be ſeparated from your firſt Me- 
ridian, according to the Globe. 

Here in this Queſtion, firſt turne the 20. degrees of Lon- 
gitude dritant in the Equinuctiall into es, and they will 
yeeld you goo. then take 20. degrees. in the Paralell or Lati- 
tude ot 49- deg and turne thoſe degrees into ſingle Staves, as 
fotmcrly { have ſhewed, and they will yeeid 915240. then 
turne 20. deg. of Longitude in the Paalell of 6o. deg. into 
ſingle Staves,and there will ariſe 600060. which two ſummes 
containing the fingle Staves according to each Paralell, ad- 
joyne into one ſumine,and chen it will yeeld t 5 19 140. Now 
the halte ot this totall ſhewerh the Meridionall diſtance in 
ſingle Staves, t hat is contained bet wixt the aforeſaid places 
accordiing to the proportion of the Globe, which if you 
tur ne into Leagues by reduction, will yeeld 2 5 3. leag. 
o. mi. 62. Staves, as appeareth by this Example. 


/ 


We 


Manner of Mert... 


Ingle Staves contained in the Paralel of 464. --- 91g 240 


Single Staves contained in the Paralel of 60. = - 600600 
Both ſummes adjoyned into one, will make. 51914 
The halfe ſumme in ſingle Staves or diſtance Me- 2 oy 


1 idionall deſired. ——— 
You any obſerve by this Meridionall Queſtion, what Er- 
the plaine Chart woujd have lead 


ror in your Longi 
you into; if according to his directions you ſhould have 


drawne forth your Meridionall diſtance: For that inſtrument 


having in all Paralels or Latitudes, <quall degrees of Latitude 
and Longitude, muſt of neceſſity have yeelded you the di- 
france Meridionall, according to t of the Bquino» 
ctiall, which ſheweth 400. leagues, then which you ſce moſt 
apparently nothing can be more contrary to the rruth of the 
Globe, — intelligent Artiſt will not endure to fol- 
low ſuch directions, for whoſe ſake I have taken thus much 
paines to preſcribe theſe new Rules,rendring(ifrightly uſed) 
upon all occaſions the moſt infalliable truth. 


Second Meridional Oueftion, 


Demand, if you ſhould ſaile 1 2. degrees Weſt, in the La- 

titude of 80. deg. and then was enforced toSteere due 

South, untill you come into the Latitude ot; o. deg. how ma. 

ny Leagues you would be then diſtant from your firſt Meri 
lan. 

Here in this Queſtion you have no more to doe, but onely 

to turne 12. deg. ia the Paralcll of 80. into Single Staves, 


and it will yeeld 1 25028. which fa:nme if you reduce into 


Leagues, doth make 41. lea. — 2. mil. — 28. Staves. And 
now in regard itis {uppoſcd, that you are in the Paralell of 
$0, degrees, having kept the former Courſe, turne 12. deg. 
of that paralell into (gle Staves, and it will yeeld 462 804. 


P which 
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which it you reduce into Leagues, doth yeeld 194. lea. 
o. mil. — 804, Sta. wluchanſwereth the Queſtion, and is 
the true diſtance Meridionall in that Paralcll, according to 
the Globe. : : | 


Third CMeridieuall Queſtion. 


Demand, in the Latitude of 40.Degres, how many Leagues 
one degiee of that Paralell is lefle, then one degree ot the 
Equinoctiall. « 5 a 
Heere in this Queſtion, you muſt turne to my Table con- 
raining the Difference of Longitude, nd there ſcele the La- 
ritude of 30. deg · and the ttret next Columes towards your 
right band, will ſhew.4. Leagues, 2. Myles, and 38, Staves, 
hich anſwereth the ,2veſtion ; for ſo much is one degree 
of Longitude in that Prralell leſſe, then one 'degree of the 
Equinsctiall. ; | 


— Mrvidiinall Oacſlion. 


== are two places in the Paralel or Latitude of So. deg. 
and by the Equinoctiall are Diſtant each from ot her 20. 
degrees, or 300. Leagues i Now I demand, how many degrees 
and Leagues the aforeſaid places are diſtant from each other, 
accbrding to their Paralell in 606. degrees. 

Here in this Queſtion, ſearch firſt in my Table calculated 
in ſingle Staves, bow many anſwer to one degree of Longi- 
rude in the Latitude of 60. degrees, and you will find 30000. 
which Staves, Multiply by 20. the degrees in the Equinocti- 
all. and they will yeeld 600000. which anſwetreth the Queſti- 
on in ſingle Staves, and being reduced into Degrees and 


Leagues, as I have formerly ſhewed you, will produce 


20. degrees of that Paralell, or 200. Leagues the proportion 
deſired. 


Fifth 


— nr mrs ————— J—_— — 
Fifth Meridionel Queſtion.” 


FT Here are two , one lying in the Latitude of 40. 
I degrees» the in the Latitude of 60. 5, and are 


diſtant 15. degrees of Longitude, by the degrees in the 


. 4 demand, how meny Lengues tre contrined betwixt the 
1 of thoie two places, according do their ſeverdll 
ara 5. , od... . . 

Turne one in edth Paralell into fingle Steves, and 
them mulciply-thet tts by 1 5. the deg. of the Equino- 
Qiali, and you have the ſingle Sraves containeein each Part- 
lell, which you kuow how to reduce into Leagues, and in this 
Lucktion,the Paralell of 60. deg. will yeeid you 150. leagues, 
and the Paralell of 40. degrees will yeeld 3629. leu. 
2. mil. 4.30. Sta. which are — + in each pla- 
ces Paralell, according to the proportion ef the Globe. 

There are infinit other Queſtions which you may daily 
per forme by the helpe of my former Tables, with ſo muc 
caſe that you cannot allow the uſe of the plaine Chart, (to ex- 
ceed chem in that poynt) yet I am certaine yon cannot now 
choofe, but perceive how farre the Conclufions wrought T7 
the for mei Di e ions doth excell the plaine Chart, hie 
you ſee appa re tiy hath need of Cratches, being lame in all 
his Luzements. : 


* 


—— * ͤ—üÜ•—üF—m 


How to finde the Courſe or Point of the Compaſſe, when 
you are to Sayle in any Paralell, according to the Di- 
ſtance taken by the Arch of one + the 

| greateſt Circles. 


Hu chroughly acquainted your ſelfe with the true 
«ot my former I · bies, the rules of Reduftion, the 
true quantity of Leagues, My ies, and Staves lengths, which 

P 2 you 


do dhe 
_ well as iti Longitude, then it is moſt vaine to endea- 


=— 
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you mult Sayle upon all Courſes, before you raiſe or depr eſſe 
the Pole one degree; as likewiſe hewguuch you ſhall varie 
in esch degree — w_ Meridian , the 2 — the 
meaſure drawne pare accompt, \that- 
ters in generall formerly; expineds- then if your Coutſe be 
— to any parglelt, .you may i proceed do. find out che 
poynts of the Compaſſe by which you malt ſteers '6ccordjaj 


ine pl che great Circle extended, bet wi two. 
n 


vdur to ꝑroſecute your Courſe by the Compaſſe according to 
the plajne of that great Circle extended, as ſhall be atdarge 
explained, where I will ſhew you haw to order your affaires 
. according to ſuch manner of Counles; if they differ but 2 
_ matter in Latitude, then your»paralell direction ſer. 
ret 7 0 


A Paralell Qeſlion. 1 


Demand, the Courſe and diſtance according te the Arch 
ot one of the greateſt Circles extended, betwixt the Iland 
by the name of Sbat land, being one of the [les of Ori. 
ey, which is Scicuated in ghe Latitude of 6 o. deg. to the 
yard of the Equin ind hath 2 l. degrens of Lon- 
the ways you laile to Dane. — and is alſo Scituated 
in the Latitude of 60. deg. of North Latitude and hath 330. 
deg- ot Longirude. | | 
Io proſecute your Caurle ia this Queſtion, and. ether of 
like Nature, according to the pefition of each ſeverall Angle, 
that the great Circle extended betwixd the aforeſaid places 
produceth, I know will proye ſo troubleſome, that the Mari. 
ner I ain certaine will 'not endure ſuch directions, and al- 
though hc.ſhould take ſuch paines, the predic acifing will tie 
but a poore reward, in regard the Ship will not nor cannat be 
conſtrained to obſerve them in her Courſe through the — 
| W hecc- 


A ſhall be go explained. accecding to the Qu 


ifyou ſubtract 490. the diſtance by the great Circle, there 
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W herefore leaving ſuch nice concluũons, to the Practitio- 
ners in quiet ſtudies on the Land, I will ſhew the Mariner a 
facile way how hee ſhall find out a Courſe or poynt of the 
Compaſle according to the diſtance diſcovered by the plaine 
of the great Circle extended, and yet in the whole Courſe 
ſhall not alter the poynt of the Compaſſe above. thrice, 
which bee may very eaſily conſtraine the Ship to pe 
ion pro- 
pounc ed. ' WASE | 
Firlt then, to reſolve the Queſtion, you mult fiad the true 
diſtance betwixt the lle of Sh, and theland called De- 
ſd/ation, according to the Arch of a great Crecle, 45;hath big 
ſhewed heretofore, which will appeate by warke, 13,490 
leagues; Now tur ne the diſtance of degrees that is containg 
berwixt the aforeſaid places into Leagues, as hach likemd 
beene formerly ſhewed, and there willariſe5 10.from whic 


remaineth 20. leagues, which. ſheweth that you will make 
your way ſo much ſherter, then if you ſhould ſayle by your 
Eaſt and Weſt Pacalelk Now then turne the Leagues found 
by the extention of the great Circle into ſingle Staves, and it 


.willyceld i 47000. then reduce the to. nes, the di; 


ſtaace in the Paralell, and it yceldeth 1 5 3 0000.(ingle Staves, 
Now ſuppoſe you were beginning to. ſhape your .Caurſe 
from the lland of Shetland, to ſaile to the former lland called 
D e/olatian ; you may in the firſt place very plainely perceive 
that if you ſhould perceive, that if you ſhould ſaile any thing 
tothe Southward of your Paralell, you mult needs make your 
way longer, inregard. all Paralels berwixt your Latitude of 
60. deg. and the Equinoctiall retaine a bigger proportion in 
reſpect of the Meridian; but all Paralels contained betwixt 
your Latitude and the Pole yecld a leſle proportion;therefore 
yay miy conclude according to reaſon, that you mult ever 
ſhppe your Courſe to the Northward of your Paralell, if you 
— to ſaile according to the plaine of the great Circle ex- 


tegded: Now then being agured you ace to ſaile to the North- 
| P 3 ward 
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ward of your paralell, you muſt find in this manner the great - 
eſt poynt of North Latitude that you are to touch; at ficſt, 
turne all the degrees of the Meridian which are contained be- 
twixt your Latitude of 60. degrees, and the Equinoctiall iato 
lingle Minutes, which you may eaſily pertorme at all times, 
it you multiply the degrees of Latitude by 60. the product 
veeldeth your deſire; As in this Example 60. d. of Latit. multi- 
plied by So. will yeeld ydu 36 00. whichare the ſingle Minuts 
deſired: Now apply the backe rule of proportion in this man- 
ner, ſaying, it 15 $0000. the Single Staves contained in the 
diſtance by the ParaleH, yeeld 3 600. minutes of the Merj- 
dian, what ſhaft 43 47 0000. ſingle Staves, the diſtance by 
the Arch yerid. which it you worke according to the re- 
verſed rule of proportion, will produce 3746. minutes of 
the Meridian, which minutes if you divide by 60. the quo- 
tient ſewerh 62. deg. and 26. remaining upon the diviizon 
which are mi1n*cs ; therefore you may now conclude, that 
the poynt of yout 5reateft North Latitude which you muſt 
rouchat in t'tis Qieſtion, is 62. deg. 26. min. Now to find 
the poynts of the Compaſſe which you muſt direct your 
courſe ” necoquing to the plaine of the great Circle exten- 
ded ; Eft divide't 470c00. the ſingle Sruves ia the diſtance 
by the great Arch into three equall parts, which doth repre. 
ſent the three ſeverall poynts of the Compaſſe by which you 
are to ſaile, and in this queſtion you will find the one third 
part is 490006; Staves, then take the odde degrees and 
minutes of Latitude, which exceed your Parulell of 66. degr. 
namely, 2. deg. 26. min. and turne them into minutes, and 
they will yeeld you 146. Now apply the plaine rule of pro- 
portion, ſvying, if 146. minutes of the Meridian yecld 
490000. ſingle Staves upon the courſe, what ſhall 60. Mi- 
nutes, being one Degree of, the Meridien yeeld, and 
tbe worke will hew yon 201 369. Stayes, which if 
reduce into leagues amount to 67. leagues, and 369. Staves, 
which are the Leagues and Staves which you mt ſaile py 
the Courſè before you ſhall raiſe the pole one degree :* Now 
| | . then 
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then, if you repaire to ty Table which ſheweth the Leagues, 
Myles, and Staves, which you muſt ſaile upon any poynt ot 
the Compaſſe to taiſe the Pole one degree, and there make 
application, ſearching out what poynt will come the neareſt 
in his proportion to 67. lea. 369. Sta. you will find it is W, 
NW. . part of one poynt Weſterly, upon which Courſe 
you muſt Saile 490000. Staves, which will raiſe the Pole, 29. 
26. min. and toucheth the Paralcil according to the poynt of 
your greateſt Latitude formerly found, concluding one poynt 
of the Compaſle by which youare to ſaile, and yeelding you 
the one third part of your diſtance to be expired ; Now you 
muſt ſaile 490000, Staves, which is one other third pare of 
the diſtance due Welt, keeping your ſelſe exactly in that 
Paralell of 62. deg. 26. min. untill that third part be alſo e 
pired, then in _— your firſt courſe was W,N W. j. We- 
 tterly, you mult ſaile 490000. Staves W, S W. j. Weſterly, . 
untill you find by your obſervation that you are come againe - 
into your firſt Paralell or Latitude of 60.deg. and then is this, 
third part which is the laſt of the three al expired, and 
now you may be molt confident that your Ship is cloſe aboard 
the great Ilandcalled Deſolation, which is the place you 
were to ſaile anto; and you have made your Courſe ſhorter 
by 20. leagues then it woald have beene, if you had ſayled ac- 
cotding to the direction of your Eaſt and Weſt Paralell; be- 
ſides the great eaſe and helpe which you have according to 
this kind of ſayling, to aceompt your Ships way through the 
Sea by your daily obſervations, in regard it plainely 2 — 8 
that you ſhall raiſe and depreſſe the Pole upon hi whole 
courſe neare upon 5- deg: of Latitude, 1know the ingenious 
Artie will quickly diſcerne there is {tyticient reaſon to ſatiſ- 
fie (ir is worth his labour) ro proſecute his Paralell conrſes, 
according to theſe plaine and eaſie directions, which cannot 
in any kind ſecme obſcure or darke to his underſtanding, un- 
leſſe perchance he ſhould not be over · well acquainted: gvith 
Regulareverſa, ot the backe rule of Three, which indeed is 
a moſt excellent Rule, both to teſolue divers queſtions of Na- 
N va 
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vigation, as alſo te produce the infalliable truth in divers o: 
ther practiſes : Therefore, and becauſe I am moſt certaine, 
that very many Sea-men, take little notice of ſo neceſſary a 
Rule, I will briefly ſhew you the reaſon of the proportion, 
(tor want of which underſtanding | doubt many of you have 
omitted che manner of Worke.) Firſt then, you mult take 
notice that in the plaine Rule of proportion {or Three) the 
firſt number and the laſt beare a plainepropoction, in reſpect 
of each other, that is to ſay, if the firſt number be biggeſt it 
yeeldeth rhe greateſt proportion: if lealt, chen the leaſt pro- 
portion: As for Example, (If g- give 6. then 2. will yeeld 2) 
or (if 3. give 2. then 9. will yeeld 6.) But in Regæla reverſa 
the proportion doth not ſo anſwer ; for if you ſay by that 
Rule (It g. give 6. then what ſhall 3. it will yeeld you 1 8.) 
or (if 3. give 18. what ſhall 9. it will yeeld you 6.) Iwill ex- 
plaine the matter and manner of worke by this eaſie Qneſti- 


on- 


LAH Queſtion of the reverſed Rule 
of Three. 


1 Demand, if 9. men in 6. dayes will compleatly ridge a 
certaine Pinnace, in what time ſhall z.men ridge the atore- 
ſaid Pinnace. a 

Now, if you ſhould apply the plaine Rule of Three, and ſay 
if g. men require 6. dayes, what ſhall 3. men require, it will 
yeeld you 2. dayes, which is a matter contrary to all manner 
of reaſon, that three men ſhould ridge the Pinnace in leſſe 
time then . men; therefore you may peiceive the plaine 
Rule of Three ts not capable to reſolve this Queſtion, but if 
you apply the reverſed Rule,ſaying, if g. men require 6. dayes 
toridge the aforeſaid Pinnace, what time ſhall 3. men require. 
and tt will yceld you 18. dayes, which is the truth de- 


fired. 


Man- 
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17. men require C. dayes, what ſhall 3. men require? 
54 5+ lis dayes. 
| —_— 
Here you ſee, by the manner of worke uſed in the verſed 


Rule, that g. the firſt number being multiplyed by 6. the 
ſecond number doth yeeld 54. which 1 by 3 
the laſt number, the Quotient giveth 18. which are dayes; 
and anſwereth the queſtion. Knowing the excellent Con- 
elufions performed by this Rule, I could not but give the 
Sez · men this little taſte, which I am certaine hath the true 
relifh, and perchance may ſticre up their appetites with a 
longing deſire, freely to feaſt on ſuch faire and pleaſant 
ruites. . 


The Ooder to be obſerved in your Sayling betwixt any 
two places that are Scituated in ſeverall Lati- 
tudes and Longitndes. 


We you are to ſayle betwixt any two places aſſig · 
ned, that differ both in Latitude and Longitude, 
after you have found the true diftance according to the Arch 
of great Circle extended, you mult not imagine to proſe- 
cute your courſe according to the poſition of each ſeverall 
Angle, that the Ship muſt be conſtrained toperforme, if you 
ſhould ſayle by the plain of that great Circle ſo extended: for 
firſt, you will gaine ſo ſmall a matter in the ſhortning of 
your way, that it will not be worth looking after. And 
then muſt be enforced to ſteere (point blanice) as I may 
. tearme it with your place aſſigned, concluding your Lati- 
tude and Longitude in one minute, which we all know (that 
have experience at Sea) is not the beſt courſe to be obſer- 
ved; for if we ſnould miſſe the leaſt matter eyther in obſcr- 
vutlon, ot accompting our Mcridionall diftance. In ſayling to 

alone 
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alone lland in the Ocean Sea wee might quickly with our 
over nice Conclufions,, foot beyoad the Marke f wluch 
would redound more to our diſcredit, then the profit of 1s 
proſccuting our courſe, could ever promiſe us. 
Therefore, when you are to ſayle according to ſuch di- 
| ſtances ; firſt, finde out the true quantity of Leagues, accor- 
ding eathe gtest Arch entended, witich Leagues tyrac into 
hagic Steves; then conſider the Latitude of both places, ſub - 
tracting the leſſer from the greater; if both places be ſcitua- 
ted eyther to the North. ward, or South · Ward of the Equi- 
noctiall, and the remaiader will ſhew you, how many De- 
grees and Minutes, yow mult rayſe or depreſſe the Pole in 
in your whole courte. But it one of your places ſhould lye 
to the Southwards off the Line, and the other to the North. 
wards, then adde t he leſſer Latitude to the greater, and the 
Of-com or totall ſumme, ſheweth how many Degrees and 
Minutes you will raiſe or depreſſe the Pole, upon that whole 
Courſe ; which Degrees and Minutes fo found out, turne all 
into ſingle Minutes, then take the Minutes contained in one 
Degree of the Meridian, which are ever 60. with which 
ſumme, multiply the fingle Staves contayned in the diſtance 
found, by the great Arch; and then take the Product, and 
divide it by the ſingle Minutes, contained in the difference of 
your Latitude, and the Quotient will ſhew you how ma- 
ny Steves you muſt ſayle , before the Pole ſhall he raiſed or 
depreſſed one Degree: which Staves, if you reduce into 
Leagues, and then compare thoſe Leagues with the Leagucs 
anſwering in my former Table, to each point of the Com- 
paſſe, in rayſing the Pole one Degree; you will finde the 
point of the Compaſſe by which you are to Say le, as (ball ap- 
peare by this Example. 


Queſtion, 


1 Demand, the Diſtance and Courſe by the point of the 
Compaiic rhat you muſt Stecre upon, in * _ | 
ad- 
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Head · land in the Weſt of England called the Lyzard, lying 
in 50. Degrees of North- Latitude, and in 16. Degrees ot 
Longitude; and the Iland called the Barlades, in the Welt- 
Indies, being ſcituated in 13. Degrees of North Latitude, 
and in the Longitude of 3 13. Degrees. 

Here in this Queſtion, firſt finde out the diſtance by the 
great Arch, which will 5 to be 1280. Leagues, and 
being turned into Staves, dothyeeld 3840000. then ſubtract 
13. deg. t he leſſer Latitude, from 50. deg. the greater, there re- 
maineth 37. degrees, hic ned into ſingle minutes, 
will yeeld 22 20. Now iy o. minutes, which make 
one degree of the Meridian, and multiply 3 840 000. he 
$taves contayned in the diſtance by the great Arch, the Pro- 
duct will amount to 23 0400000. Staves ; which Staves, if 
you divide by 32 20.the minutes that ariſe in the 37. degrees 
difference of Latitude, the Quotient ſheweth yon 103783. 
Staves, and 1740 · remaining upon the diviſion, which is a 
fraction of no conſequence: Therefore, if you turne 103783. 
Staves into Leagues, it yeeldeth 34. lcag. 1. min. 78 3. Sta. 
Which ſheweth you, that you muſt ſaile ſo much upon your 
Courſe, before the Pole ſhall be depreſſed one Degree. Now 
then if you repaire to my Table, which giveth the 
upon all points of the Compaſſe that you muſt ſaile, before 
you raiſe or depreſſe the Pole one Degree, and there obſerve 
. which of them anſwereth neereſt to 34. leag. 1. min. 783. 
Staves, you will finde S W z. point Weſterly, whichis a 1 
point of the Compaſſe, which runneth right upon the lland, 
according to the Rumbe extended betwixt the Lyzard and 
the Barbadoes. Burt you know, ia ſayling betwixt theſe two 
places, we haule at firſt a farre mere Seutherly Courſe, in 
regard we would get as much benefit as poſſible of the 
Trade-windefas we tearme it.) hich ever bloweth betwixt 
the North and Eaft, when you are neare the Tropickes, and 
then we haule away more Weſterly; yet ſtill being carefull 
to get into our Latitude, 5 0. or 60, Leagues ſhoft of the 
Lend, that we. may be ſure not to over - hoot the place: 
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_ Thich indeed is the beſt & ſure eau ling am oper 


aforeſayd places. For which man procecding, we have 
experience, for our infalliable & uncontrolable Tutor, which 
did hot dwol all his dayes within the confines of a quiet Clo- 


- ſet;for from thence there could never as yet be drawne forth 


ſuch directions. Therefore, the induſtrious endeavors of the 
jugicious Practitioners in the famous Art of Nivig ition, mult 
reape as iu all right, g̊ grateful acknowledgmec ot their great 
attempts, for fiading out both this and divers other matters, 
which ao Studie-Rules 1 ever reach ſo farre, to paralcll 
their experimentall Conc Therefore, we may juſtly 
joyne Art and Experience, as the two equall Siſters, which 
made the wreath of Reno ne, that bindes the Browes of all 
generous and worthy Navigators. But to ſpeake a word or 
two more concerning the former-worke contained in this 
Chapter : You may underſtand, that the paint of the Com- 
paſſe may alſo bee tound out, according to the diſtancebe- 
twixt any two places, by your Meridionall proportion, as 
we will prove by the former Queſtion, in this manner, 
Firſt, obſerve all the Degrees of Longitude, contained be- 
twixt the Lyz4rd and the Þ arbadoes, ind you will finde they 
ae 63. deg. Which Degrees, turne into ſingle Staves, 2c- 
cording to each places Paralell, and there wikartle in the Pa. 
ralell of 50. Degrees 24397321. Staves, and in the Paralcll 
of 1 3. deg. there amounteth 3683 106. which two ſummes 
contayning the ſingle Staves, according to each places Para- 


ll, ad joyne into one ſumme, and it will make 6112827. 


Staves · Now take the halfe of this laſt ſumme, which is 
3065413. and it ſheweth you the ſingle Staves contained 
in your Meridionall diſtance according to the Slobe; there- 
fore divide theſe Staves by 37. Degtees, the difference of 
your Latitude, and the Quotient will yeeld you 82605. Sta. 
which being reduced into Leagues, doth yeeld 27. leagues, 
1. mile, 60 5. Staves. And now it you repaire to my former 
Table, and there ſearch what Meridionall diſtance anſwereth 


| to 27+-lcag- l · mile, 605, Staves. You will finde, that 
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S. poynt Wekterly,anſwereth your delire,thus you have 
two infalliable wayes to find out the poynt of the Compaſſę 
according to all diſtances ; it you deſire a farther reaſon of 


this manner of work, youmuſtunderſtand it is onely draw ne 
forth from t he plaihe rule of Proportion in both the wayes: 
For as 2 ee the difference of Latitudeʒ is to 38.40 
Staves the diſtaace by the Arch, fo is one degree of the Me- 
ridian to the Courſe or poynt of the Compaſſe, which yecld- 
ed 34- lea. 1. mil. 783. Sta. whichbeing compared in my Ta- 
ble S W. i. poynt Weſterly, ſheweth the ſame quantity, then 
the Meridionall proportion is, as 37. degrees ditterence of La- 
titude is to 305 641 ;. Staves diſtance Meridionall, ſo is i · de- 


gree of the Meridian to 8 2 6oy · Staves, which make 27. lea. 


I. mil. 6 5. Sta. and being compared to the Meridionall di- 
ſtance in my Table 8 W. · Welterly, yeeldeth the ſame pro- 
portion, this is ſuſticient for thole which defirea farther 
reaſon of the farmer wor lee; and ſo I will leave this matter to 
their fart her practice, and will now proceed to ſhew the uſe 
and projections of the Croſſe - ſtaffe and Back · ſtaffe; and fo I 
will make a full concluſion of this my whole orke· 


The Projettion of the Creſſe affen . 


He Crolſe-taffe ts onely a Geometrical Arob cantrived | 
into a ſtraight line upon the graduated Staffe, which 
when the Croſſe is applyed,giveth the content of the (Angle) 


with as much certainty and truth as the Arch or Quadrant 
doth, and it is projected or in this ner. 

You muſt have a paire of, Compaſſes of a large: ſize. 
28 12.14. or 16. Inches with thoſe Compaſſes upon a plaine 
and exact levill board or Table, ſweepe an Arch ef a Circle 
ſomething bigger, then a Quadrant, and let bis Semidiamiter 
be as bigge as with conveniencie your board or Table will 
containe, the bigger the better: Now wich the ſame extent 
that you ſwept the Circle or portion of the Arch, ſet one 


foote in one of the Arches extreames, and with the other 
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mike 2 ſmall pricke or marke in the ſame Arch, then take 
halle the diſtance of thoſe two pricks er marices, and malce 
a third marke in the (ame Arch, then laying a ſtraight ruler to 
the third marke and the Center, draw a ſtraight line; and ſo 
TMkewiſe b-twixt the firſt marke and the Center draw a 
ſtraight line: fo ſhall you have an exact. Quadrant er four ch 
ol a Circle contained betwixt thoſe two Semidiamiters : 
extend one of thoſe Semidiamiters, to what length 
your board will permit, 28 3. 4- or 5. foote, and from the in- 
terſection of the 3 Semidiamiter —— 2 — a 
perpendicular which may runne exactly Paralell, ro the Semi- 
diamiter extended, and make them equall of one length, then 
divide your Arch into two parts, drawing 4 line from the 
Center through that divifion, untill it interſect the former 
Paralell ; then divide che halfe Arch into three equall parts, 
drawing Lines through thoſe diviſions to the Paralell as be- 
fore and then divide thoſe three parts iato other three parts, 
andthoſe 9. parts each into 2. parts, (6 have you 18. parts, 
and thoſe 18. esch into 5. ſo bave you go. parts; new draw 
lines t h each of thoſe diviſions, from the Center to t he 
Paralcil, as before: And ſo have you a Geomerricall projecti · 
on, for the making of all ſorts of Crefſe-ſtaycs according to 
the length of theyr Croffes or Tranſumuns; onely for your 
more cafie under ſtanding, and that you ſhould not miſtake 
when you are to Graduare a Staffe by this projection, obſerve 
this Merhod. 

If you would bave a large Staffe containing large Degrees, 
all your Traaſummes or mult be as large as your pro- 
jected Qnadrantis of to beate, namely the halfe of 
your 96. Tranſom may be the length of the Semidiamiter to 
the interſection of the Arch, bat longer it muſt never be, for 
chat is the greateſt and largeſt degrees, that any Tranſum can 
ſhew witheruth upon the largeſt and longeſt Staffe that ſuch 
projection may produce, but for the other Traaſummes or 
Croſſes, namely your 60. and 30 will have degrees large e- 
nougb,if your 6e, Tranſum be one halfe the length of your 
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90: and the 30. one halfe the length of thg 60, 5 
When veu have « Staſſe to und chat᷑ you LVeap- 


poynted the length ot bis Træuſums tccordingto your mind, 
remember ad es to rake the exact halfe of each Tranſum, 
and draw a Paralgll to your extended Semidiami. er contay- 
aing that diſtance i And obſerve, how that Paralcit interſe@. 
eth cach line drawne ttinough exch diviſion ofthe Arch, and 
y vill be the degrees ofthe Angle made dy ydut Trolle iu 
obſerratiod, in all reſpects equaꝶj to the degrees of a Geome- 
tical Arch, which is the matter deſired; and is fufficient! 
maniteſted, tor the capacity of any man that ill be the lea 
induſtrious. | CT. 

Now a word or two of the reaſon of this Projection, and 
ſo I will proceed to ſhew you how to handle him at Sea, ro 
gaine the Altitude either of Sunne or Starres : The reaſon of 
this projection may beſt be drawne from the conſideration 
2 rightangled 1/o/cheles, for when _ Crofle of 90. deg. i 
torlects that degree upon the graduated Staffe, your Croſſe 
ts the ſuheending fide or Nypotenuſa, and yeur two viſuall 
lines: are his containing ſides, namely the Line interſecting 
the Horizon, and your Zenith perpendicular; and the Angle 
interſected by thoſe two lines falling or joyning with your 
Eye, and the Center of the State, is a right Angle containing 
So. deg. Now from this I gather, if any Augle at the Center 
ot the Staffe mult grow more accute or Sharpe, it muſt pro- 
ceed by running or fliding the Croſſe farther from my Eye, 
and not by drawing it nearer, for then I ſhould have my An- 
gle more obtuce or blunt then the right Angle of go. then 
which, nothing can be more obfurd, then do meaſure beyond 
my Zenith in taking the Altitude of Sunne or Starres ; her- 
forecanſidering I muſt ſlide the Tranſum forwards, if Job- 
ſerve avy body Scituated in the Heavens of leſſe Altitude 
then my Zenith, and that my Augle from the Center of the 
Staſle, and my Eye, will grow more Accute or Sharpe, Iper- - 
ceive my I Iſeſcbeles is changed intoarightangled 
Scwlennm, wad that my Croſſe is now the perpen — 
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falling ſrom the Body obſerve d, and interſecting my viſuall 
Line witk tbe Horizon at a right Angle, and that my other 
viſuall Line extended to the Body obſer v ed, is the Subten- 
ding ſide, or H [ypotenn/aof that Angle; Therefore, I finde 
the Lines d- ane through an Al ch exactly divided. are onely 
viſuall Lines of the Angle contained, and that a Croſſe may ſo 
be fitted upon a Staffe, to intet. ect each ſeverall yiſuall Line 
with a right angledScalenumuntill my viſuall Lines containe 
a right Angle, and the Croſſe be the tubtending (ide, or Hy- 
potenuſa, and then I have a right angled //#/cheles ag afore ; 
he that can draw forth his Imaginations more lively concer- 
ning this matter, I freely give him leave, &c- 


— — 


How ti obſerve the Altitude at Sea, with the 
Croſſe- ſtaffe. 


VV you would finde the Altitude of eyther Sunne 
or Starre, by the ayde of your Croſſe-Itaffe, eom- 
pleatly fitted with his Tranſummes, take your graduated 
Staffe, and one of your Tranſummes or Croſſes, which it 
moſt apt or fit for the Altitude deſired; as if it be any great 
Altitude, your 90. Croſie, if a ſmaller your 60. Croſſe, and 
if the Body to be obſerved be neere the Horizon, t hen your 
30. Croſle. a 

As for Example. Suppoſe you were comming in for the 
Sleeve, and would obſerve the North · Starre, take your gradu- 
ated Staffe, and becauſe the Altitude is none of the greateſt, 
imploy your 60. Tranſum or Croſse, thruſting your Staffe 
through his Socket, and then place the end ot your Staffe, 
which is the Center to your 90. Tranſum, in orderly ſort; 
joy ning it to the corner of your right Eye, winleing with the 
other, then ide the Croſse too and fro, untill you can ſee 
onely the Center, or middeſt of the Starre, equall with the 
upper edge of your Flanſum, and that at the ſame inſtant you 
perceive the lower equall, ur interſecting the Horizon; which 
when you have found in moſt exact manner, reſt from fart her 


labour: 
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labour: and oncly looke where the neareſt plaine edge of the 
Croſſe fal!erh or cutteth in your g'aduated Staffe, which 
Cõclude according to the nũder ſo found, is the Angle contai- 
ned, or altitude of that Body obſerved. [n the (ame ſort, yo u 
may finde the Angle or Altitade of all Bodies ſettuated in the 
Heavens, with your graduated Staffe, and the Tranſums or 
Croſſes 11ghtly applied: But | hold, after my Altitude — 
greater then 60. deg. your Croſse· ſtaſle applyed accordin 

to the tor mer obſervation, is very diſticult and doubtſull to 
handle without great errour; becauſe the Altitude of the Bo- 
dy, and the interſection of the Horizon, are ſo farre diſlant, 
that your viſuall Lines, can very hardly concurre with exact 
truth in one inſtant of time; therefore for the obſerving of 
the Sunne to the Southwards, youc Croſſe- ſtaffe is of little uſe, 
except you have veynes, or contrive it to obſerve with the 
ſhadow, turning your backe towards the Sunne, as you doe 
with your Back- ſtaffe, but for all Stars that are not very high 
above the Horizon, eſpecially if they exceed not 3 o. degrees, 
there is no inſtrument under the Heavens, to bee compared 
with the Croſſe · ſtaffe at Sea, becauſe then his Degrees are ſo 
large, that any ſenſible diſtance will eaſily appeare in ſingle 
Minutes, and with a little labor you ſhall be in no Latitude of 
the world, but you ſhall have divers ſuch Starres come in 
rule every night, if you will make heedfull obſervation. 
Therefore the excellent operation of the Croſse-ſtaffe, can 


never be diſparaged, if rightly apply ed 


Of the Back-flaffe. 


He Back-ſtaffe, is onely a Quadrant, or fourth part of 

any Circle divided into 0. Degrees, and it mattereth 

not which way the accompt of Degrees beginneth to bee 
numbred, that is, whether your Zenith conclude 90. or the 
Mori aon, ſor they will come to one matter: if you count the 
rees contay ned betwixt the two ſliding vey nes in obſer- 


vation, to he the Atitude — to t 9 the 


OW: 


22. —2 ð»— — nn As 


e Navigatir, 


ſuadow, and the complement, or that which remaineth with- 
- out each veine, is alwayes the Zenith diſtance of the Sunne, 
— to the Altitude taken, but they are commonly 

grad „concluding go. in the Zenith, which is not the 
beſt and readieſt way for the Mariners uſe, but would be more 
eaſie (though nothing difficult neyther way) if they cõcluded 
be Horizon. They are projected of divers formes and 
but the generall Rule for them all, is, that they con- 
tine exactly a Quadrant, er fourth part of a Circle, betwixt 
your viſuall Line that interſectet h the Horizon, and your 
Zenith perpendicular; but of all Back- ſtaves, l hold the dou- 
ble Arched projection to be the beſt, and moſt uſetull at Sea, 
therefore I will here ſhew how he is tramed. 


= The P rojettion of the Back-ſtaffe. 
| He Back-ſtaffe js ſo called, becauſe you turne your backe 
| towards the Sunne in vb(ſervation,and your vituall Line 
interſecting the Horizon, with the ſhadow of the Sunne 
concurring at one inſtant, giveth the Angle or Altitude deſi- 
red. Now to frame the Back- ſtaſfe with a double Arch, take 
your large Compalles afore mentioned, and upon ſome plain 
board or Table, make an exit Quadrant, as hath beene for- 
merly hewed in projecting the Croſse- ſtaffe, containing a- 
bout 6. or 8. Inches Semidiameter, then be very circumſpect 
to divide that Quadrant inte go. Degrees, as hath been ſnhew- 
ed before; Now extend your Semidiameter whick interſec- 
teth your Arch, here the 90. Deg. are begun to be numbred, 
to two or three foot, or at plealure, and as your mate; 1als will 
permit: Then take the length which you intend to have your 
Staffe, and dr a Line from the Center, interſecting the 
Quadrant at 30. dcg- of the fame length, now ſweepe an 
Archbetwirt the end of that extent, and che Somidlater ex- 
tended; and ſo your Bac. ſtafte is ſini ſned . If you divide his 
30. Arch exactly into deg. and minutes, which is the Arch, 
wheroon in obſervation you maſt place yaur i ding veine 
with che Sight in it. but the other Arch needeth no Mare 


diviſions, 


— 
* 
4 


divikons, then whole Degrees; becauſe thereon you muſt 
e your fixed veine, which will cut the Horizon accor- 
ding to the ſhadow of the Sunne, and therefore needeth bur 
onely to be placed at any of the whole degrees, as occaſion 
{hall require, and the other ſliding veine convaying your 
viſuall Line, through the Center of the Staffe,” or Hori 
veine, will give the Angle or Altitude of all mann 
ſtruments at Sea that | have met withall, the moſt 


plaine. 


To finde the Altitude of the Sunne at Sea, with © 
the Back-ſtaffe. 


H your three Veines fitted to your Staffe, namel 
your Horizon veine, with a lit exactly joyning — 
the Center of the Staffe, and one ſliding veine placed upon 
the 30. Arch of your Inſtruments, which hath a flit like w iſe 
to tranſpott your viſnall Line through the Hormon veine at 
the Center, and one plaine veine placed at any of the degrees 
in your 60. Arch, as your Altitude ſhall require. For exam- 
ple,Suppoſe you would know the Altitude ofthe Sunne whe 
you are certaine ſhe will be mounted upon her Meridian at 
leaſt 20. deg. above the Horizon: Firſt, take your projected 
Staffe, and put on your Horizon vaine, carefully regardings 
that the ſlit and the pricke at the Crater concurne in one. 
then take your fixed vatacy and place it upan the s Auch. 
eyther at 70. fo. or go. but nearer thea 70, you ayaſt net 
now place it, becauſe the Angle is lies to be about 70. De- 
grecs, and if you ſhould place it at leſſe, the 30. Arch will 
not be capable ts reſolve the Angle: Therefore here in this 
Queltion, ſuppoſe you place the fixed vaine with his 5 
edge, exactly cutting at 89. Deg ees in the So, Ach. Then 
take your ſl diug· vaine with the ſlit in it, and place it upon 
the 10. Arch, moving it bigher or lower as occaſion req ai- 
ret h untill yoa fi ide the 715 Line, traaſported through 


che ſlit ot the Hocizon · vaine, and chit the upper edge of your 
R 2 xed- 


— 


derſecteth the Horizontall Circle of the Heavens and the 
2 and ſo keepe your Initrument , with the ayde of your 
Miding-vaine. untill you have the Sunne upo i her Meridian, 
ar greateſt Altitude for that day; then obſerve in your 30. 
at Degree and Minute the ilit in your ſliding- veine 
accompt all the Degrees c ntaiaed from the 

ge of your fixed · vaine to that interſection: For the 
ntent of the Angle, according to the Altitude of the 
taken that day in the afore · ſayd place; As in this Ex- 
ample. Admit after the Staffe rectiſied in ail reſpects as be- 
fore, that the Sunne upon her Meridian, your ſliding. vaine 
cutte th with his flit juſt in 10. Degrees of the 30. Arch; 
therefore you muſt accompt from the upper edge of the 
fixed-vaine, placed at 8 o. Degrees, to ten Degrees the for- 
mer interſection, and it will yeeld you 70. Degrees, which 

you may ſafely conelude, is the Angle or Altitude deſited. 
And ſo Iwill Conclude the whole Worke herein contay- 
aed, beginning with the Practicke part of Navigation, in 
workinga Ship according to all weathers, and ending with 
che Practicke in Projecting and uſing the Back.ſtaffe : Deſi- 
ring that none out of malice, will ſeeme over- ſuddenly to 
to talce in hand to mend the matter which I have now writ 
of, leaſt they ſnoot ſhort of the Marke, and fo looſe their 
) m— — by controlling, when they are not able to performe 

T Y Eo 


And /+ Farewell. 


FINIS. 
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